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ABSTRACT

Ning Zhu. MS, Purdue University, August 2016. Impact of Communication Appeals on
Recycling Behaviors Among Undergraduate Students. Major Professor: G. Jonathon Day.

The present thesis aims to understand factors influencing student recycling
behaviors, and to investigate effective communication approaches to increase such
behaviors. An online survey was conducted to examine the relationships between student
recycling frequency in different contexts, studentV¶ attitudes toward the environment,
barriers to their recycling, VWXGHQWV¶ perceptions of communication messages, and
communication media they think to be effective. Descriptive statistics, ANOVAs, t-test,
simple linear regressions, categorical multinomial logistic regression, and a chi-square test
were conducted, and the data was collected from a large land-grant university in the
Midwestern United States. A total of 537 questionnaires were answered.
The main results of the present study are as follows: First, context as well as
recycling barriers were factors that influenced student recycling behaviors. Most students
who were likely to recycle at home would also recycle on campus, but students recycled
more at home than on vacation. The main recycling barriers on campus were attitude
barriers and knowledge barriers, while on vacation the main barriers were situational.
Second, students thought positive messages were most effective in increasing recycling
behavior, while students with less pro-environmental attitudes preferred neutral messages

xi
³&OHDULQIRUPDWLYH, DQGFRQVLVWHQWELQLQIUDVWUXFWXUHDQGELQODEHOV´DQG³promotions such
as recycling contests [and] FRPSHWLWLRQVEHWZHHQGHSDUWPHQWVRUFROOHJHV´ZHUH found to
be effective forms of communication. Additionally, when there were more significant
factors such as the accessibility of recycling, student environmental attitudes did not play
an important role in recycling behaviors on campus and on vacation. The study offers two
practical recommendations. They are to increase recycling facilities and accessibility, and
providing informative, clear recycling signs and labels with positive messages. Two
suggestion are made for future research on the topic. They are to find factors that are more
determinant than attitudes of environment about student recycling and to do more research
on the usage of positive messages about student recycling behaviors.
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CHAPTER 1.

INTRODUCTION

University student recycling behaviors have been overlooked in studies although
there has been a substantial amount of research on recycling behaviors in a variety of
populations (Robertson & Walkington, 2009). Universities carry out recycling programs
all over the world, but whether these programs have a real understanding RI VWXGHQWV¶
attitudes and recycling behaviors remains a question (Kodama, 2011). A university
provides recycling infrastructures on campus for students, but to encourage students to
increase their recycling behaviors it is necessary to understand students¶ recycling
behaviors.
Understanding the factors that contribute to students participating in recycling is
helpful to increase students¶ recycling behaviors (Lopeman et al., 2014). Many researchers
have used students as subjects when studying individual recycling behaviors, but a few
studies have directly focused on students¶ recycling behaviors (Goldenhar & Connell, 1992;
Katzev & Mishima, 1992; Austin et al., 1993). Thus, the results of these individual
recycling behavior studies can be used infer student recycling behaviors. Among the results
of individual recycling behavior studies, there are three important factors that impact
recycling behaviors. The first one is context. Researchers find that individual recycling
behaviors vary in different contexts (Moore & Moore, 2001). Many studies focus on
household, campus, and vacation recycling, but few studies have researched the influences
of contexts on student recycling behaviors (Gonnerman et al., 2000; Recyclemania, 2009;
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Erdogan & Baris, 2007). Studies on individual recycling behaviors find that recycling
behaviors in household contexts correlate to recycling behaviors in other contexts (Peters
& Kok, 2012), and individuals conduct less recycling compared to when at home (Dolnicar,
2010; Miao & Wei, 2013). The second factor is attitude toward the environment. Among
the factors influencing recycling behaviors, attitude toward the environment is widely
considered to be able to predict recycling behavior (Tonglet et al., 2004˗Mannetti et al.,
2004; Dunlap et al., 2000). It is also suggested to be an indicator of student recycling
behaviors (Larsen, 1995). On the contrary, there is a study focused on predicting recycling
behavior of student participants which shows that attitudes are not the most significant
determinant (Chaisamrej & Zimmerman, 2007). To weigh attitudes toward the
environment, the New Environmental Paradigm (NEP) Scale (Dunlap et al., 2000) is
considered to be a valid measurement (Ogunbode, 2013), and the present study uses it to
PHDVXUHVWXGHQWV¶DWWLWXGHVWRHQYLURQPHQW. The third factor is barriers. To study the factors
influencing recycling behaviors, many researchers have studied individual recycling
motivations and a few have studied individual recycling barriers (Viscusi et al., 2011;
Vining & Ebreo, 1990; McKenzie-Mohr, 2000). At the same time, researchers contended
that there are no systematic barrier classifications for student recycling barriers (McCarty
& Shrum, 1994; Robertson & Walkington, 2009; Lang, 2011). To understand student
recycling barriers and overcome the lack of systematic barrier classifications for students,
the present study adopts a systematic recycling barrier classification (WRAP, 2014) to
detect student recycling barriers.
To know how to increase student recycling, one must understand student recycling
behaviors, but one must also find out effective approaches for encouraging student
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recycling. Researchers have studied how to increase recycling behaviors and given
different suggestions (Luyben & Bailey, 1979; Oskamp et al., 1995; Viscusi et al., 2011).
Among these suggestions, communication is a proven method to change or increase
behaviors (Kotler et al., 2010). Effective communication process includes strategic
messaging and using communication media (Kotler et al., 2006). To know the effective
communication approaches that can increase recycling behaviors, strategic messaging and
communication media are the focuses of this thesis. First, in strategic messaging, emotional
appeals are often used as a communication method to increase individual recycling
behaviors (Kim & Kim, 2013; Goldstein et al., 2007; Lee & Oh, 2013). However, the
effectiveness of positive and negative emotional appeals varies in different studies
(Leshner et al., 2010; Alhabash et al., 2013). Therefore, there is need to see which type of
HPRWLRQDODSSHDOZLOOLQFUHDVHVWXGHQWUHF\FOLQJEHKDYLRUV6HFRQGVWXGHQWV¶attitudes of
environment can influence their choices of effective emotional appeals, since the message
processing procedures are different in their minds depending on their perspectives
(Liebermann& Flint-Goor, 1996; Zajonc, 1984). Thus, students with different attitudes of
environment may respond differently when asked which type of emotional message is more
effective to increase their recycling behaviors. Third, communication media is found to be
as important as the message in order to improve recycling behaviors (Lyer & Kashyap,
2007). Studies give different opinions on which communication media is the most effective
in enhancing recycling behaviors (Chan, 1998; McKenzie-Mohr, 2000; Barber et al., 2014).
A study conducted by Kaplowitz et al. (2009) at a university adapted communication media
to campus situations, and found that ³promotions such as recycling contests [and]
FRPSHWLWLRQVEHWZHHQGHSDUWPHQWVRUFROOHJHV´DQG³personal contact from mentors and
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EXLOGLQJ VWDII WR H[SODLQ SURJUDPV´ DUH what students find to be the most effective
communication media.
The purpose of the present research is to study student recycling behaviors and to
help the University understand student recycling better. To be specific, first, the present
study aims to understand factors influencing student recycling behaviors. Second, it aims
to increase student recycling through finding out the effective communication approaches
that students think can increase their recycling behaviors. To reach these aims, the present
study proposes the following six research questions:
1.

What factors contribute to recycling behavior?
a. Does context impact recycling behavior?
b. Does environmental attitude impact recycling behavior?
c. Do barriers impact recycling behavior?

2.

What effective communication approaches encourage student recycling?
a. What type of emotional appeals do students consider to be most effective in
increasing their recycling behavior?
b. Does

environmental

attitude

impact

the

expected

effectiveness

of

communication?
c. :KDW DUH WKH PRVW HIIHFWLYH FRPPXQLFDWLRQ PHGLD DFFRUGLQJ WR VWXGHQWV¶
opinions?

7KH SUHVHQW VWXG\ RIIHUV DQ RYHUYLHZ RI XQGHUJUDGXDWH VWXGHQWV¶ UHF\FOLQJ
behaviors and attitudes. It provides practical and effective methods for increasing student
recycling in various contexts for university. It also fills research gaps in literature, enriching
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student recycling studies through the use of systematic barrier classification to measure
student recycling barriers, and providing examples of how to increase student recycling
through communication.
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CHAPTER 2.

LITERATURE REVIEW

2.1
2.1.1

Recycling

Importance of recycling

Waste management became a public health priority in the early 1970s. By the end
of the decade, it was reported that a typical American generated garbage that amounted to
600 times that of his or her adult weight (Hayes, 1978). There has been an increasing trend
LQWUDVKSURGXFWLRQRYHUWKHSDVW\HDUV,QWKHV$PHULFDQVJHQHUDWHG³RYHU
million WRQVRIWUDVKSHU\HDUDWDQDYHUDJHDQQXDOFRVWRIELOOLRQ´ (Burn & Oskamp,
1986). The problem has continued to worsen. Waste production increased to 250 million
tons per year in 2012 (United States Environmental Protection Agency, 2014). Using
landfills is the most widespread solution for disposing of waste. Yet the number of landfill
sites and their capacities are limited. Moreover, daily operation in some areas are not
standard that related disposal practices are harmful to the environment, because landfill
maintenance and operation regulations are restrictive (Otegbeye & Abdel-Malet, 2009).
A better alternative to landfills for disposal of trash is recycling. The importance of
recycling and its benefits are clear and include saving energy and money, creating more
jobs, and decreasing pollution (Ackerman, 1997). Burn & Oskamp (1986) identified two
additional benefits of recycling: first, recycling saves land for more desirable use than that
of landfills; second, recycling saves money and energy at a time when minerals and other
raw materials are scarce and expensive. In the case of aluminum, for instance, Hill (1977)
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declared that aluminum recycling saves over 95% of the energy necessary to produce
aluminum. Recycling the metal also uses less water and creates less air pollution.
To increase recycling and its significant benefits, it is necessary to study individual
recycling behaviors. When analyzing individual recycling behaviors, both internal
variables (i.e., attitude, beliefs, and intentions) and external variables (i.e., physical
environment, social and financial forces) need to be taken into consideration (Guagnano et
al., 1995). In previous literature, many studies focused on the development of internal
variables, such as attitudes or motivations, rather than external variables, such as
environmental conduct (Berger, 1997; Dunlap & Van Liere, 1980). Most studies of
recycling behaviors have been conducted for a particular product, tool, or specific material,
such as paper or glass (Gonzalo Diaz & Asuncion Beerli, 2005). However, apart from these,
external variables (such as physical location) appear to effect recycling behaviors as well
(Moore & Moore, 2001). Thus, understanding individual recycling behaviors in different
contexts and situations is important.

2.2

Factors Contributing to Recycling

Previous studies focused on individual recycling behaviors involving various
factors. First, recycling behaviors are influenced by context (Moore & Moore, 2001).
Certain contexts and their effects on behaviors are related, and it would be helpful to see
the effects of context (Moore & Moore, 2001). The current study examines specific issues
associated with recycling at home, on the University campus, and while on vacation.
Second, environmental attitude is one of the factors widely thought to influence recycling
behavior (Tonglet et al., 2004). Researchers contend that people who tend to exhibit
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positive environmental behaviors are more likely to recycle (Oskamp et al., 1995). Third,
a variety of motivations (i.e., monetary rewards), social norms, and community pressures
encourage individuals to increase recycling behaviors (Viscusi et al., 2007; Robertson &
Walkington, 2009). Fourth, there are barriers such as inconvenience and lack of access to
recycling (McCarty & Shrum, 1994) and lack of knowledge and information (Burn, 1991)
that prevent people from recycling. Individuals would be more likely to recycle if there
were easier access to recycling facilities (Robertson & Walkington, 2009).

2.2.1

Recycling: Context and Situation

Given the importance of recycling and in order to know more about individual
recycling behaviors, such behaviors in different contexts need to be taken into
consideration. The present thesis will examine recycling behavior in the home as an
important focus for current research. In addition, it will examine recycling behaviors on
the University campus and will look at recycling behaviors while travelers are on vacation.
In previous literature, individual recycling behaviors have been studied by many
UHVHDUFKHUVLQWKHKRXVHKROGFRQWH[WWKH\WKRXJKW³WKHVRFLDOFRRUGLQDWLRQRIOLIHFDULQJ
responsibilities, and time pressure are likely to dictate what people can and cannot do in
terms of pro-HQYLURQPHQWDOEHKDYLRUV´ZKLOH³VXFKFRQVWUDLQWVPD\KDYHDODUJHULPSDFW
RQVRPHKRXVHKROGPHPEHUVWKDQRWKHUV´ /RQJKL ,QGLYLGXDOUHF\FOLQJEHKDYLRUV
are also studied by an increasing number of researchers in the context of campus recycling.
5HVHDUFKHUVUHDOL]HWKDWUHF\FOLQJRQFDPSXV³SURWHFWVUHVRXUFHVQHFHVVDU\IRUKHDOWKRI
the public and cultivates a healthy campus community with education beyond the
FODVVURRPLQPLQG´ /DUJR-Wight et al., 2012). Furthermore, vacationing is thought to be
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an important context for individual recycling behavior as well, since its individual
recycling behaviors differ significantly from those of the household context (Bratt, 2015).
Therefore, household recycling behaviors, student recycling behaviors on campus, and
tourist recycling behaviors on vacation are important contexts taken into consideration by
the present study.

2.2.1.1 Household recycling
The current study includes recycling at home as a context for two reasons. First,
individual recycling behaviors in this context are strongly correlated with recycling
behaviors in other contexts (Peters & Kok, 2012). Second, there is the need to analyze
household recycling behaviors because the great amount of household wastes calls for
individuals to assess their recycling behaviors. The majority of municipal solid waste is
from households and uses most of the municipal waste management resources (Karak et
al., 2011). More than half of these solid wastes are recyclable, but a considerable amount
of them are dumped into the trash (Mancini et al., 2007). Encouraging people to share the
process of household recycling design is one of the most cost-effective methods to reduce
KRXVHKROG ZDVWH )HR  *LVL   3HRSOH¶V KRXVHKROG UHF\FOLQJ EHKDYLRUV SOD\ DQ
important role in household recycling programs. The success of household recycling
SURJUDPV LV VWURQJO\ DIIHFWHG E\ SHRSOH¶s participation (Keramitsoglou & Tsagarakis,
2013).
Presently in the United States, large amounts of household wastes are recycled and
go back to the consumption cycle (Jarnshidi et al., 2011). According to literature related to
household recycling in the United States, nearly half of the population takes part in
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community recycling programs (Glenn, 1998). A wide variety of research from different
parts of the United States shows similar results. In Georgia, for example, 45% of citizens
participate in recycling (Owens et al., 2000). Other literature presents household recycling
behaviors from the perspective of recycling specific materials. As reported by Jenkins et
al. (2003), in the United States 74.6% of households recycled newspapers, 66.5% of
households recycled glass bottles, 63.2% of households recycled aluminum, and 54.2% of
households recycled plastic bottles. A questionnaire in Iowa found that 83% of households
knew of recycling programs and 51.7% of households recycled containers (Gonnerman et
al., 2000).
To achieve the goal of making household recycling programs more effective,
various researchers have focused on this concept by detecting the relationship between
recycling participation and demographic variables (Pakpour et al., 2014). Factors such as
higher household income, higher education levels, and smaller family size influence
household recycling behaviors positively. Yet home ownership and shopping habits also
influence household recycling behaviors (Domina & Koch, 2002; Owen et al., 2002). Other
factors also affect household recycling, such as convenience; for example, the storage and
transportation of separated household waste at home and in dorms (Jenkins et al., 2000).
In addition, studies have shown that household recycling behavior is complex. Knowledge
and attitudes are either not related or only minimally related to household recycling
behaviors (Steininger & Voegtlin, 1976; Geller, 1981; McGuire, 1984; Finger, 1994).
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2.2.1.2 Students and recycling at college
Recycling on campus is also important. First, although there has been a substantial
amount of research about recycling behaviors and attitudes of environment in a variety of
populations, college students as a population have been overlooked (Robertson &
Walkington, 2009). Second, students are a large transient group, but they occupy a
significant segment of the population and are worth investigating (Robertson & Wallington,
 5REHUWVRQ :DONLQJWRQ  SRLQWHGRXWWKDW³WKHHQYLURQPHQWDODWWLWXGHVDQG
behaviors of university students need to be investigated further in order to understand how
to maximize the success of recycling and waste minimization schemes.´
For student recycling on college campuses, previous researchers have contended
that recycling at universities and colleges is necessary. These locations are much like small
cities that consume considerable amounts of resources and generate tremendous amounts
of tangible waste (Recyclemania, 2009). Campuses generally recycle one third of the
garbage that can be recycled and send to landfills or incinerate 60% of the rest of waste, a
VWDWLVWLFWKDWFRXOGUHIOHFWQDWLRQDOILJXUHV &UHLJKWRQ %HFDXVH³FROOHJHVKDYHWKH
SRWHQWLDOWRVLJQLILFDQWO\FRQWULEXWHWRDFRPPXQLW\¶VZDVWHVWUHDP,´RQ-campus recycling
has a significant impact on public health (Largo-Wight et al., 2012).
On-campus recycling has become a mainstay for colleges and universities. Nearly
all universities and colleges realize the significance of recycling on campus and provide
the necessary recycling facilities and infrastructure for students, faculty, and staff (Mason
et al., 2003). This helps promote recycling behaviors on campus. For example, universities
and colleges offer receptacles to recycle paper, plastic, glass, and cardboard (Lounsbury,
2001). In particular, American unLYHUVLW\ DQG FROOHJH VWXGHQWV KDYH EHHQ ³WKH OHDGLQJ
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FUXVDGHUVLQWKHPRGHUQHQYLURQPHQWPRYHPHQW´ 7KDSD 5HVHDUFKKDVVKRZQWKDW
a college education equates to higher environmental priorities (Dunlap et al., 2000; Casey
& Scott, 2006). Such a priority has been determined to be a pro-environmental ethical
imperative (Gigliotti, 1992). Moreover, previous literature revealed that students who
recycle at home are likely to recycle on campus (Philippsen, 2015). At the same time,
research pointed out that home is one of the resources that helps student receive
information about recycling (Rainay,   +HQFH XQGHUJUDGXDWH VWXGHQWV¶ UHF\FOLQJ
behaviors on campus are worthy of investigation. There exists a relationship between
household recycling and on-campus recycling, and iQRUGHUWRLQIOXHQFHVWXGHQWV¶UHF\FOLQJ
on campus, the present study examines current recycling barriers.

2.2.1.3 Recycling on vacation
The tourism industry uses a massive amount of resources and generates a
substantial amount of waste (Jin, 2006; Metin, 2003; Trung & Kumar, 2005; Troschinetz,
2009; Hockett, 1995). This waste²solid waste, water waste and energy waste²affects the
WRXULVPLQGXVWU\¶VRSHUDWLRQVby making tourism not sustainable (Shanklin, 1993). At the
same time, tourism struggles to address energy efficiency, responsible waste management,
water conservation, and communication (Erdogan & Tosun, 2009). To solve these
problems, recycling could be a very efficient way²through sorting and recycling wastes,
and encouraging tourists to increase recycling behaviors (i.e., to buy recyclables and to
reuse goods)²to help decrease overall waste (Erdogan & Baris, 2007). However, little
previous literature has focused on recycling behaviors particularly; instead, they have
IRFXVHGRQ³UHVponsible tourism,´ZKLFKLQFOXGHV³DEURDGVHWRIWRXULVWLQWHUDFWLRQVWKDW
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engage with and benefit local communities and minimize negative social and
HQYLURQPHQWDO LPSDFWV´ &DUXDQD HWDO   5HF\FOLQJ EHKDYLRUV LH EX\LQJ
recyclable products and conducting waste sorting and recycling) (Nordlund & Garvill,
1999; Yu, 2010; Lee, 2011) during vacations is considered responsible tourism behavior.
Recycling is recognized as one aspect of responsible tourism behavior.

2.2.1.4 Responsible Tourism and Recycling Behavior
5HVSRQVLEOHWRXULVPLVGHILQHGDV³tourism that recognizes the impacts of tourism
on a destination and seeks to maximize the positive impacts and minimize the negative
LPSDFWV´ 'HPDLQH  :DUEXUWRQ   7KH FRQFHSW FDQ EH DSSOLHG WR JUHHQ WRXULsm,
ecotourism, sustainable tourism, fair trade tourism, alternative tourism, and others. Its
importance lies in its pursuit of environmental, social, and economic benefits (Responsible
Tourism Partnership and Western Cape Tourism, 2002). Tourism providers have taken
various steps toward realizing responsible tourism (Goodwin & Font, 2012; Jessen, 2013;
Goodwin et al., 2012). Guidelines and books give instructions about cooperating and taking
UHVSRQVLELOLW\IRURQH¶VDFWLRQV *OREDO7UDYHO

Tourism Partnership South Africa, 2003;

Spenceley, 2010; Association of Independent Tourism Operators, 2011).
Apart from the efforts of tourism providers, tourists need to behave responsibly
while traveling (Karim, 2015). 5HVHDUFKHUV VRPHWLPHV PHDVXUH WRXULVWV¶ UHVSRQVLble
behavior by how much money tourists are willing to pay for responsible tourism (Weeden,
2002; Goodwin & Francis, 2003). Although responsible tourism has no standardized
expectations, responsible tourism calls for recycling behaviors. Chan (1998) indicated that
the roots of environmental problems are caused by human behavior rather than technical
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LVVXHV 7RXULVWV¶ UHF\FOLQJ EHKDYLRUV ZRXOG EH KHOSIXO LQ beginning to mitigate
environmental problems. The Center for Sustainable Tourism (2012) also included
UHF\FOLQJLQ8QLWHG6WDWHVWUDYHOFDUHFRGHVDVJXLGHOLQHV³'RQ WOHDYH\RXUJRRGKDELWVDW
home²while travelling, continue to recycle; use water wisely and turn off lights as you
ZRXOGDWKRPH´
However, a few previous studies show that individuals exhibit less proenvironmental behaviors while on vacation than when at home (Dolnicar & Grun, 2009;
Dolnicar, 2010; Miao & Wei, 2013). ³When households become tourists, their waste
JHQHUDWLRQEHKDYLRUFKDQJHVHVSHFLDOO\LIWKH\WDNHSDFNDJHKROLGD\V´ &Rggins, 1994);
IRUH[DPSOHLQKRWHOVWRXULVWVERXJKWVQDFNVDQGGULQNVZKLOHKRWHOVSURYLGHGPHDOV³7KH
KRWHO WKXV EHFDPH WKH IRFXV RI ODUJH VFDOH JHQHUDWLRQ RI IRRG ZDVWH DQG SDFNDJLQJ´
(Coggins, 1994). Another example, according to a study related to sport event tourism,
which collected 514 surveys, indicated that SHRSOH¶V recycling behaviors decrease at sport
tourism destinations in comparison to at their homes (Han et al., 2015). Previous literature
explained the lower individual recycling behaviors on vacation as the conflicts between
immediate individual and long-term collective interests (Nordlund & Garvill, 2002).
Individuals not exhibiting recycling tourism behavior are motivated by immediate interest
(i.e., saves time, and is comfortable and flexible.) Conversely, the positive environmental
effects of recycling behavior come in the future (Nordlund & Garvill, 2002). Thus, analysis
RI VWXGHQWV¶ UHF\FOLQJ EHhavior on vacation is valuable to consider. Since the average
tourist may not recycle as he or she does at home, it is important to compare student
recycling frequency at home and on vacation.
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2.2.2

Personal Factors Impact Environmental Behaviors

2.2.2.1 Worldview as an indicator of recycling behaviors
Considering the necessity for and benefits of recycling, scholars highlight factors
contributing to recycling behaviors. Among these factors, environmental attitude is widely
believed to be a significant factor in recycling. Researchers suggest a series of factors that
might indicate the frequency of and willingness involved in SHRSOH¶VUHF\FOLQJEHKDYLRUV
There is one commonality: many researchers believe that a particular recycling behavior is
related to a particular environmental attitude (Tonglet et al., 2004˗Mannetti et al., 2004).
Oskamp et al. (1995) summarized previous literature and described what type of people
recycle: people who hold pro-environment attitudes, have environmental concerns, and
have recycling knowledge; individuals who are younger, female, and more educated are
more likely to recycle. A study conducted by Corral-Verdugo (2003) in northern Mexico
VKRZHG WKDW ³VRPH SV\FKRORJLFDO YDULDEOHV²especially conservation motives²
significantly indicated the recycling and reusing behaviors, although most of these are
VLWXDWLRQDO´%DUU  VRUWHG IDFWRUVWKDW affect recycling behaviors as environmental
values, situational variables, or psychological influence. Psychological factors, including
underlying attitudes held by individuals toward the environment, individual characteristics,
individual experiences, specific situations, and mind-sets were also related to recycling
EHKDYLRUV$FFRUGLQJWR%DUU¶VUHVHDUFKSHRSOHZLWKSRVLWLve attitudes of environment are
more likely to recycle.
Environmental attitude is an indicator of recycling behavior. Measuring attitudes
of environment is necessary when doing research about how to increase recycling. The
New Environmental Paradigm (NEP) Scale (Dunlap & Van Liere, 1978) is an effective as
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a method for measuring SHRSOH¶Vattitudes of environment for several reasons. First, it uses
DTXDQWLWDWLYHVFRUHIRUPHDVXUHPHQWVRRQH¶VHQYLURQPHQWDODWWLWXGHFDQEHFRPSDUHd to
another (Dunlap et al., 2000). Second, many studies show that the NEP scale is related to
behavioral intentions and observed and self-reported pro-environmental behaviors (Ebreo
et al., 1999; Moore & Rauwald 2002; Scott & Casey 2006). Studies indicate that the NEP
scale has group validity; it can distinguish between members of the public and members of
environmental groups (e.g., Mobley et al., 2010).
7KHDWWHPSWWRPHDVXUHSHRSOH¶Vattitudes of environment dates back to the 1970s.
Researchers contend that people with pro-environmental beliefs take environmental action
(Stern et al., 1995; Dunlap et al., 2000). After realizing the threat of environmental issues,
Dunlap and Van Liere (1978) established a New Environmental Paradigm (NEP) Scale to
measure tKH³IXQGDPHQWDOYLHZDERXWQDWXUHDQGKXPDQ¶VUHODWLRQVKLSWRLW´Dunlap et al.
(2000) revised the NEP Scale to incorporate a more comprehensive ecological worldview
and balanced measurement for pro-environmental orientation. The revised NEP scale
contained 15 items from both consensus and debatable pro-ecological views. It measured
³WKHHQGRUVHPHQWRIDQHFRORJLFDOZRUOGYLHZ´through WKUHHDVSHFWV³KXPDQLW\¶VDELOLW\
WRXSVHWWKHEDODQFHRIQDWXUH´³WKHH[LVWHQFHRIOLPLWVWRJURZWKIRUKXPDQVRFLHWLHV´DQG
³KXPDQLW\¶VULJKWWRUXOHRYHUWKHUHVWRIQDWXUH´ 'XQODSHWDO 7KH1(36FDOH is
accepted as valid and has been widely used (Dunlap et al., 2000). It provides statistical
analysis via examining attitudes of environment and has been used for nearly 30 years
(Lundmark, 2007).
The NEP Scale is considered a useful indicator of recycling behavior because it is
a valid measurement of environment attitude (Ogunbode, 2013). There are many instances
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of the NEP scales successfully indicating recycling behaviors. Chung and Poon (2001)
XVHGLWLQDVXUYH\WRPHDVXUHSHRSOH¶VSUR-environmental attitudes, successfully predicting
their waste recycling behavior. Kennedy et al. (2009) concluded in their research that
studies showed NEP scores positively affected support for environmental supportive
behaviors, including recycling. Vining and Ebreo (1992) found NEP Scores of recyclers
were lower than non-recyclers. Therefore, the NEP Scale can be effective to measure
attitudes of environment and examiQHWKHUHODWLRQVKLSEHWZHHQVXFKDWWLWXGHVDQGVXEMHFWV¶
recycling behavior.

2.2.2.2 Motivations and barriers to increase recycling behaviors
Separate from determining indicators of recycling behaviors, scholars have focused
on finding incentives to increase individual recycling behaviors and reveal barriers that
decrease individual recycling. To increase individual recycling behaviors, previous
researchers have conducted many studies to discover motivations that promote recycling.
They found numerous motivators that could increase recycling behaviors, including
promotions, rewards, or monetary incentives (Luyben & Bailey, 1979; Oskamp et al., 1995;
Viscusi et al., 2011). States with recycling laws (Bell et al., 2010) had a higher recycling
rate as well. Social norms or community pressure encouraged people to recycle as well
(Granzin & Olsen, 1991; Taylor & Todd, 1995). Communication, knowledge and
information, and altruism and environmental concerns (Jacobs et al., 1984; Burn, 1991;
Vining & Ebreo, 1990) also contributed to recycling behaviors. Ebreo et al. (1999)
contended that arousing an obligation to protect the environment motivates people to
recycle.
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Many studies used students as subjects (Katzev & Mishima, 1992; Austin et al.,
1993; Wright & Floyd, 1992; Robertsona & Walkington, 2009; Largo et al., 2012), and the
findings concerning students were threefold. First, the positive correlation of
environmental attitude with recycling behavior applies to college students as well. Wright
& Floyd (1992) found that college students with environmental concerns chose to recycle.
Largo et al. (2012) also found that moral obligations and attitude toward recycling were
most likely to be predictors of recycling behavior. Such feelings of obligation and positive
recycling attitudes are important motivators of recycling. Second, social norms and
FRPPXQLW\SUHVVXUHHQKDQFHGVWXGHQWV¶UHF\FOLQJEHKDYLRUV7KHUHVHDUFKRI5REHUWVRQ
and :DONLQJWRQ   UHYHDOHG WKDW LQIOXHQFHV IURP D VWXGHQW¶V IDPLO\ IULHQGV DQG
housemates ma\LQFUHDVHVWXGHQWV¶UHF\FOLQJEHKDYLRUV7KLUGUHZDUGVLQFUHDVHGVWXGHQW
recycling behaviors. Studies conducted on students living in residence halls indicated that
incentives created more participation compared to prompts and control scenarios. However,
those studies found that recycling behaviors reverted to original levels once the rewards
were removed (Katzev & Mishima, 1992; Austin et al., 1993).
Researchers identified barriers to recycling, paying attention to individual recycling.
Tabanico and Schultz (2007) stated in their research that ³it is surprising that so little
DWWHQWLRQLVSDLGWRWKHµSHRSOH¶DVSHFWRIUHF\FOLQJSURJUDPV.´0DQ\ZULWHUV :RUUHOO 
Reuter, 2014; Bluhdorn & Ingolfur, 1995; Ayres & Ayres, 2002; Limbachiya, 2004;
Schlesinger, 2007) comment on the general phenomenon for all recycling stakeholders
rather than the individual level. In GHWHUPLQLQJEDUULHUVIURPDOOVWDNHKROGHUV¶SHUVSHFWLYHs,
it is arguable that several of these barriers can be overcome by individuals, such as ³WKH
ORZ PDUNHW SODFH RI UHF\FOHG PDWHULDOV´ :RUUHOO  5HXWHU   2WKHU DXWKRUV KDYH
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focused on a specific place and determined the recycling barriers on a macro level. For
instance, Bluhdorn & Ingolfur (1995) used London as a case study and had a broad view
of the barriers existing in the whole society. Other authors have focused on specific
contexts, such as industry recycling (Ayres & Ayres, 2002), company recycling (Brown,
2005), or recycling of one specific material, such as glass (Limbachiya, 2004) or aluminum
(Schlesinger, 2007).
For individual recycling barriers, some researchers have categorized barriers into
external and internal barriers (Corbett, 2006; Schmuck, 2002). Such classifications stem
from psychological research rather than social marketing (McKenzie-Mohr, 2000).
Overall, there were few systematic categorizations in the extant academic literature for
individual recycling barriers. However, the Waste & Resources Action Programme
(WRAP), a registered charity in England, engaged in enhancing global sustainability by
using resources more efficiently, classified barriers to recycling for individual and
community recycling. After researching British recycling from 2008 to 2013, barriers were
divided barriers into four categories: ³VLWXDWLRQDOEDUULHUVLQFOXGLQJLQDGHTXDWHFRQWDLQHUV
lack of space, unreliable collections, [and] no access to bring sites;´³EHKDYLRUDOEDUULHUV
including household disorganisation, too busy with other things, no established household
routine and forgetting to sort waste or put it out;´ ³NQRZOHGJH EDUULHUV LQFOXGLQJ QRW
knowing what to put in each container and understanding the basic mechanics of how the
scheme works;´DQG³DWWLWXGHEDUULHUVVXFKDVQRWEHOLHYLQJWKHUHZDVDQHQYLURQPHQWDO
benefit, YLHZLQJ LW DV WKH FRXQFLO¶V MRE QRW WKHLUV DQG QRW JHWWLQJ SHUVRQDO UHZDUG RU
UHFRJQLWLRQ IRU WKHLU HIIRUWV´ :5$3   7KH LQYHVWLJDWLRQ DGRSWHG VXFK D
FODVVLILFDWLRQWRGHWHFWVWXGHQWV¶UHF\FOLQJEDUULHUVfor two reasons. First, the categorization
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is concluded from both individual and community recycling research, comparing other
recycling barriers research mentioned above. Thus, the categorization could fit individual
recycling situations. Second, the research was conducted very recently. Therefore, the
categorization is up to date and relevant the present research.
Many barriers mentioned in previous literature fit the WRAP model. First, one
barrier often mentioned is the lack knowledge, termed ³NQRZOHGJHEDUULHUV,´DFFRUGLQJWR
WRAP. In the handbook by Worrell and Reuter (2014) about recycling, the researchers
FRQFOXGHGWKDWUHF\FOLQJEDUULHUVIURPDOOVWDNHKROGHUV¶YLHZs result from ³WHFKQLFDORULJLQ
lack of knowledge.´9LQLQJand Ebreo (1990) conducted a study that focused on individual
recyclers and non-recyclers in Illinois. They found that a lack knowledge is one of the main
barriers that prevented non-recyclers from recycling. Second, many researchers found
inconvenience to be a significant barrier to VWXGHQWV¶UHF\FOLQJ 0F&DUW\ 6KUXP;
McCarty & Shrum, 1994); such cases are UHFRJQL]HGDV³VLWXDWLRQDOEDUULHUV´LQ:5$3
Lacking of facilities, access, and environmental priority were also main barriers that
prevented non-recyclers from recycling (Vining & Ebreo, 1990). For example, lack of a
storage place was a reason for not recycling in one case (Williams, 1991). Robertson and
Walkington (2009) revealed that the ease of throwing away waste and the distance to
recycling facilities were main barriers reported by students that prevented them from
recycling. In addition, Viscusi et al. (2011) found that the lack of recycling laws was a
barrier to recycling after studying recycling rates in 14 states with mandatory recycling, 15
states requiring the development of a recycling plan, 6 states with a specific recycling goal,
and 15 states with no recycling laws. A few other studies also mentioned that individual
characteristics such as personal attitudes, levels of income, and levels of education are
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potential barriers to recycling behaviors (Lakhan & Lavalle, 2002; Schaninger, 1981; Stern
et al., 1993).

2.3

Impact of Persuasive Communication on Recycling Behaviors
2.3.1

Communication to Increase Recycling Behaviors

Among the methods discussed above to increase motivation for individual
recycling, communication was an effective way to provide information and knowledge
about recycling to help form positive social norms and persuade individuals to have
positive attitudes toward recycling (Burn & Oskamp, 1986). Also, non-monetary methods
such as persuasive communication were more important than monetary methods
(Bergmund, 2006). Behaviors were difficult to maintain through incentives; people
completely reverted back to old habits when incentives such as money, materials, or raffles
were taken away (Luyben & Bailey, 1979). Communication was a better method for
increasing recycling behaviors in the long term than providing incentives (Burn, 1991).

2.3.1.1 Definition of persuasive FRPPXQLFDWLRQDQGLWVUROHLQFKDQJLQJFRQVXPHUV¶
behavior
Understanding the role of persuasive communication to increase recycling behavior
requires a review of existing issues about the concept. Persuasive communication is defined
DV³DQ\PHVVDJHWKDWLV intended to shape, reinforce, or change the responses of another, or
RWKHUV´ 0LOOHU   Persuasive FRPPXQLFDWLRQ LV ³DQ DWWHPSW WR FKDQJH D SHUVRQ¶V
EHKDYLRU EHOLHI RU IHHOLQJ WRZDUGV VRPHWKLQJ RU VRPHRQH´ 0RKDPPDGL HW DO  
playing a crucial role in changing attitude (Reardon, 1991). Persuasive communication to
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change behavior is effective and widely used in hospitality and tourism marketing
(Gossling & Buckley, 2016). For example, in previous literature, researchers used carbon
labels, since a persuasive communication exercise found that carbon labels affect
FRQVXPHUV¶ FKRLFHV +DUWLNDLQHQ HW DO   &DUERQ ODEHOV ZLWK VXIILFLHQW SHUVXDVLYH
communication and information let tourists make more climatically sustainable choices in
tourism (Gossling & Buckley, 2016). Persuasive communications convey the right things
to the right people in the appropriate ways (Delozier, 1976). The source and content of the
message used to communicate²the media used to convey the message²is important in
the persuasive communication process (Sparks et al., 2013).

2.3.1.2 Modified communication model to change consumer behavior
To help understand persuasive communication¶V impact on increasing student
recycling behaviors, the present research will modify a previous persuasive communication
model used to change consumer behavior. Alfred Korzybski (1958) published the initial
persuasive communication model in 1933, the first linear model to transfer verbal
description into a dynamic approach. This liner model describes that the source generates
the message and sends the message to the receiver. This one-way model revealed that
during the communication process, the source produced a message which was then sent to
a receiver. Consumers are receivers, receiving messages and being persuaded or stimulated
to adjust their behaviors. The present research is similar to the previous persuasive
FRPPXQLFDWLRQ PRGHO ,W HPSKDVL]HV WKH LQIOXHQFH RI PHVVDJHV WR FKDQJH VWXGHQWV¶
recycling behavior. However, different from the previous persuasive communication
model, the present study attempts to examine how students consider the effectiveness of

23
positive appeal messages and negative appeal messages to change vacation recycling
behavior. The study also contends that messages sent by preferred media may convince
receivers to overcome recycling barriers and enhance recycling behaviors. Therefore, to
better fit the present research purpose, modifications to the persuasive communication
model were implemented to help generate a new model (Figure 2.1). Instead of the message
in the initial persuasive communication model, positive appeal and negative appeal
messages were adopted in the new model; the received negative appeal messages and
positive appeal messages were stimulated and responded to respectively. Such an approach
ensures that recycling behavior changes resulting from positive appeal messages and
negative messages are distinguishable. Such modifications help show the difference
between the two kinds of messaging and which one is more suitable to the present research.

Figure 2.1 Modified persuasive communication model.

2.3.2

Persuasive Communication Strategies

Strategies exist to enhance the effectiveness of persuasive communication. Kotler
HW DO   FRQWHQGHG WKDW ³D FRPSDQ\ V WRWDO PDUNHWLQJ FRPPXQLFDWLRQV SURJUDP
consists of a specific blend of advertising, sales promotion, public relations, and personal
VHOOLQJ´WRDFKLHYHDGYHUWLVLQJDQGPDUNHWLQJREMHFWLYHV$FFRUGLQJWRSUHYLRXVVWXGLHV
persuasive communication strategies are plans, containing a series of steps to communicate
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specific issues and information to the audience (Klein, 1996; Lee & O¶Connor, 2003; Chen
& Xie, 2008). Kotler et al. (2006) included steps in effective persuasive communication
strategies from previous studies and provided six steps for marketing communicators to
IROORZ³  LGHQWLI\WKHWDUJHWDXGLHQFH  GHWHUPLQHWKHFRPPXQLcation objectives, (3)
design the message, (4) select the communication channels, (5) select the message source,
and (6) measure the communications¶ results process.´7RFRPPXQLFDWHWRVWXGHQWVDERXW
increasing their recycling behaviors, messages and selections of communication media are
important strategies in the process.

2.3.2.1 Persuasive communication strategies in public service announcements
The effectiveness of communication strategies is not only studied by researchers
in laboratories but also usHGWRFKDQJHFRQVXPHUV¶GDLO\OLYHV8VLQJHPRWLRQDOPHVVDJH
appeals in public service announcements, for example, successfully draws public attention
to security information. To more effectively change public behaviors, public services
choose to communicate with people. Communication strategies are commonly used as
basic mechanisms in the composition of messages that influence beliefs. Individuals hold
a variety of beliefs, attitudes, and behaviors. Public communication campaigns include
topics that cover personal, health, and social issues²such as equal opportunity, energy
FRQVHUYDWLRQDQGHQYLURQPHQWDOSURWHFWLRQ6XFKDVWUDWHJ\LVXQGHUVWRRGDV³«LQIOXHQFH
behaviors of large audiences within a specified time period using an organized set of
communication activities and featuring an array of mediated messages in multiple channels
generally to produce non-FRPPHUFLDOEHQHILWVWRLQGLYLGXDOVDQGVRFLHW\´ $WNLQ 5LFH
2012). The researchers communicate with the public and educate people to act in more
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appropriate ways by using emotional appeals. For instance, Metro Trains in Melbourne
made a short video advertisement called ³'XPE:D\VWR'LH´WRSURPRWHUDLOVDIHW\7KH
plot and lyrics relied on positive (humorous) and negative (fear) appeals. The audience did
not want to hear any kind of safety message, but this approach successfully communicated
to the public. It received over 28 million views within two weeks and generated $50 million
worth of global media (Moses, 2012). By using communication strategies, they achieved
their objectives: to communicate with the public and encourage the individuals to think
about rail safety. From this example, one can see that by using messages and media,
consumer behavior can be influenced. The effectiveness of emotional appeals to change
consumer behavior is evident in the case study. The method needs to be analyzed by models.

2.3.3.2 Message strategy
Message strategy has two components: creative strategy and message appeal.
Frazer (1983) proposed creative strategy as a policy or guideline that decided the nature
and character of the message by choosing the creative tools that were expected to generate
desired reactions by target audiences. Taylor (1999) explained the message strategy to be
³ZKDWWRVD\´ZKLOHWKHFUHDWLYHVWUDWHJ\FRPELQHGERWK³ZKDWWRVD\´DQG³KRZWRVD\LW´
According to researchers, message strategy and creative strategy are not the same (Taylor,
1999). However, many scholars considered the message strategy as a term to convey the
nature of message appeals (Liebermann & Flint-Goor, 1996; Lee & O¶Connor, 2003;
Swani, Milne & Brown, 2013). Furthermore, scholars agree to divide appeals into two
categories: rational and emotional. Rational appeals are informative messages that provide
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relevant details, facts, and figures; emotional appeals tend to make connections between
purchase decisions and psychographic needs of people (Liebermann & Flint-Goor, 1996).
Appropriate message framing could affect FRQVXPHUV¶ EX\LQJ EHKDYLRUV
Researchers believe framing of message appeals can affect human psychology and
behaviors. Some studies used recycling as the content of experimental materials for
subjects to read. For example, Bessarabova (2010) used anger-framed messages versus
messages without appeals to test the reactions of subjects. The angry message appeals were
successful in that case. 3ULRUUHVHDUFKHUVLQ HQYLURQPHQWDOFRPPXQLFDWLRQDVNHG³+RZ
can we structure environmental communications to motivate individuals to more
consistently act on their beliefs, thereby increasing their participation in environmentallyUHVSRQVLEOHEHKDYLRUV"´ 'DYLV 'DYLVWHVWHGVXEMHFWVE\IUDPLQJPHVVDJHVZLWKWKH
feeling of achievement and gain versus loss (giving more versus taking less). He focused
on current versus future generations in the first segment of the study to examine the effect
on green shopping, conservation, and recycling. The second segment of study focused on
future generations and showed that messages with appeals of gain were the most effective
WRLQIOXHQFHVXEMHFWV¶FRQVHUYDWLRQJUHHQVKRSSLQJDQGUHF\FOLQJEHKDYLRUV&RQVXPHU
behaviors were improved by this gain-oriented message appeal. People reading emotional
message appeals think more about the environment and generate feelings of environmental
protection. Therefore, messages with emotional appeals could affect their related behaviors.

2.3.2.3 Emotional message appeals
Most researchers have agreed that appeals originate in human emotions and have
analyzed the effects of the messages. These messages exist in different activities, brand
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images, and markets. Some of the research found specific message appeals increased
PHVVDJH HIIHFWLYHQHVV $FFRUGLQJ WR 2¶.HHIH   SHUVuasive messages deliberately
involve emotions (i.e., IHDU KRSH VKDPH JXLOW DQG IHDU  DQG ³« KDYH D FRPPRQ
underlying idea, namely, that one avenue to persuasion involves the arousal of an emotional
state (such as fear or guilt), with the advocated action providing a means for the receiver
to deal with those aroused feelings.´There are diverse explanations and classifications of
emotions, as researchers have chosen different ways to study the appeals of emotional
messages. Psychologists have not reached a consensus on the meaning of emotion. They
have used the same definition to express different meanings, processes, and functions;
however, such an approach results in a variety of theories. Generally, there are two main
approaches to designing emotion models: a categorical approach and a dimensional
approach. The categorical approach is an adaptive response to the stimuli during the
individual evolution process, suggesting that complex emotions were formed from basic
emotions²happy, sad, angry, fear, disgust, and surprise²or elementary emotions, which
are innate in human beings and animals. Complex emotions are the result of interactions
between basic emotions and cognitive evaluations (Ekman & Friesen, 1971). The emotion
dimension is ambiguous to describe the emotional experience.
The Positive Affect and Negative Affect (PANA) model differs from these
approaches. Watson and Tellegen (1985) proposed the PANA model, which suggested two
independent dimensions: positive affect (PA) and negative affect (NA). For example, the
positive affect included the following adjectives: attentiveness, interested, alert, excitement,
enthusiastic, inspired, pride, determination, strength, and activity; while the negative affect
included distressed, upsettedness, hostility, irritability, fear, shame, guilt, and nervousness
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(Watson, Clark, & Tellegen, 1988). The present study adopts the emotional appeals of the
PANA model, dividing emotion into two categories and examining messages conveyed by
different emotions. In addition, the effectiveness of emotional appeals can be explained by
the Elaboration Likelihood Model (ELM) developed by Petty and Cacioppo (1986). The
(/0RISHUVXDVLRQLVWRVWXG\FRQVXPHUV¶LQIRUPDWLRQSURFHVVLQJ7KLVPRGHODOORZVRQH
to understand how attitudes are formed or changed. The ELM explains how a persuasive
communication message works when individual motivation and capacity to understand the
message is strong and weak respectively. According to the ELM, there are two extreme
information processing routes; one is a central route and the other peripheral. When
processing any message, the central route works when a consumer has strong motivations
and capacity to understand the message. The route involves internal and external searching
and focuses on analyzing the message content to draw conclusions. The peripheral route is
utilized when a consumer has weak motivations and capacity to understand the message;
therefore, he or she is unable to cognitively process the message content. The model also
uses peripheral cues, such as credibility and attractiveness of the message (Petty &
Cacioppo, 1979). Peripheral routes apparently play roles in changing attitudes. Attitudes
can be influenced by peripheral cues, providing implications and guidance for consumers
to draw a conclusion and believe in his or her own decision (Griffin, 2012). Considering
the nature of the aforementioned rational message appeals and emotional message appeals,
³FHQWUDO SURFHVVLQJ SURFHGXUHV ZRXOG EH DFWLYDWHG LQ RUGHU WR FRSH ZLWK D UDWLRQDOO\
oriented message, whereas peripheral processing procedures were expected to be put into
RSHUDWLRQIRUWUHDWLQJDQHPRWLRQDOO\RULHQWHGPHVVDJH´ /LHEHUPDQQ )OLQW-Goor, 1996;
Pallak et al., 1983). Thus, emotional message appeals, which can arouse the peripheral
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route, play a critical role. In the Elaboration Likelihood Model, many approaches are
available for emotional message appeals to influence central processing over peripheral
processing (Donohew et al., 1988).
As discussed for the ELM model, differences among people influence the
effectiveness of message appeals on their behaviors; different message appeals have
varying effectiveness on changing a range of consumer behaviors. Studies have suggested
that people with different attitudes or characteristics respond to positively and negatively
framed messages differently. For instance, one study suggested people with a low need for
cognition tended to be persuaded by negative messages (Buda & Chamov, 2003). Another
study showed that people with strong self-esteem were more persuaded by a positively
framed message, and people lacking high self-esteem were easier to convince with
negatively framed messages (Aaker & Lee, 2001). Customers of a credit card company
who had not used (or lost) their cards in the past three months found negatively framed
messages more powerful than positively framed messages (Ganzach & Karsahi, 1995).
Accordingly, the ELM may explain how emotional message appeals work on different
people, especially concerning recycling behaviors. This finding relates to the relationship
EHWZHHQVWXGHQWV¶LQLWLal attitudes of environment and the type of message students thought
would most encourage recycling.

2.3.2.4 Positive message appeals for changing recycling behavior
Previous studies have revealed that two different message types were effective with
consumers. There have been studies on the references of persuasive communication
resources indicating that positive message appeals are more effective. For example, a study
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found people are found to be more likely to get involved in anti-cyberbullying after
reviewing comments with positive message appeals on Facebook (Alhabash et. al., 2013).
Another example is that researchers suggested doctors use positive message appeals when
designing health messages with the aim of changing public health behaviors
(Monahan,1995). Positive messages have been found to be more effective to change public
health behaviors. Many kinds of positive message appeals have proven to be effective for
changing behaviors. For example, humorous message appeal is effective in promoting
cancer self-examination behavior (Nabi, 2005); hope message appeal is suggested to
change consumer behavior by constructing the hope that products will allow consumers to
achieve their goals (MacInnis et al., 2004). Another example is altruistic message appeal.
Researchers discovered that altruistic message appeal stimulated the response rate
of monetary reward marketing surveys (Schneider & Johnson, 1995). They also found that
mail surveys with altruistic message appeals receive larger return rates (Kerin & Harvey,
 2WKHUVQRWLFHGWKDWDOWUXLVWLFPHVVDJHDSSHDO³«FDXVHVLQGLYLGXDOVWRWKLQNPRUH
DERXWWKHLPSOLFDWLRQRIWKHLUEHKDYLRU´WKHUHE\LQFUHDVLQJUHVSRQVHDQGFRmpletion rate
(Webster, 1997). Existing literature about altruistic behavior shows that empathic concerns
produce results. Skumanich & Kintsfather wrote:
7KHE\VWDQGHULVPRWLYDWHGWRUHGXFHWKHYLFWLP¶VGLVWUHVVDQGEHKDYLRUDOO\HQJDJHV
in altruistic helping, regardless of the opportunity for escape. Thus, altruistic behavior has
as its end goal the welfare of the victim. Although such altruistic helping may produce
feelings of personal satisfaction or relief, personal gain is regarded as a by-product of the
behavior rather than an end goal (1996).

31
Altruistic appeal may be FRQVLVWHQWZLWKSHRSOH¶VPRWLYDWLRQVIRUPDQ\DFWLYLWLHV
such as organ and blood donation or responding to a mail survey (Reinhart et al., 2007;
Kerin & Harvey, 1976). Altruistic feelings stimulate people to think about victim welfare
and respond positively (Skumanich & Kintsfather, 1996). Such altruism also could be
FRQVLVWHQW ZLWK FRQVXPHUV¶ PRWLYDWLRQV IRU SURWHFWLQJ WKH HQYLURQPHQW DQG UHF\FOLQJ
Those consumers stimulated by altruistic feelings think of the public (victim) welfare and
respond to the altruistic message with a desire to engage in protecting the environment and
recycling. Therefore, altruistic message appeal is a positive option that may encourage
students to recycle.

2.3.2.5 Negative message appeals for changing recycling behavior
A substantial number of other studies support that negatively framed messages are
more effective than positively framed ones. For example, research concerning the
advertisement of a product that enables early detection of a disease reveal that negatively
framed messages are more persuasive than positively framed ones (Cox & Cox, 2001). In
another example, Leshner et al. (2010) found that negative messages (fear and disgust) are
most effective in anti-tobacco campaigns. Some other studies indicated that negatively
framed messages were more effective when respondents had less of an opportunity to
process the information in the message. Inversely, they were less effective when
respondents had more opportunity to process message content (Shiv, Britton & Payne,
2004). In addition, the intensity of the negative appeal language matters. To be specific,
researchers paid particular attention to overused negatively framed messages. They
concluded that overuse of a negative emotional appeal can involve negative consequences.
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Turner and Underhill (2012) chose guilt as an appeal to encourage emergency preparedness
behaviors. They concluded that a moderate use of guilt appeal can bring about positive
effects, while its overuse is negative. Some other researchers mentioned overused
negatively framed messages were less effective compared to positively framed messages.
Brennan and Binney (2010) specialized in fear, guilt, and shame appeals used in social
marketing; they suggested that negative emotional appeals are overused. Additionally,
negative messages were found to be less effective than positive messages when they were
overused (Robberson & Rogers, 1988; Siegel & Lotenberg, 2007). Different impacts for
positive message appeals and negative message appeals may be related to the different
information procedures. Negative emotions are processed earlier and more rapidly, while
positive emotions are processed later and more thoroughly (Zajonc, 1984; Lazarus, 1984).
Fear, guilt, shame, and shock are commonly used emotions in negative message
DSSHDOV'LIIHUHQWIURPDOWUXLVWLFDSSHDOVZKLFKFRPPRQO\HPSKDVL]HKRZRQH¶VFRQGXFW
can benefit others, such appeals can be especially persuasive. Guilt appeals often
HPSKDVL]HKRZRQH¶VFRQGXFWFDQKDUPRWKHUVEecause having harmed another person is a
FRPPRQVRXUFHRIJXLOW IHHOLQJVWKHVHDSSHDOV PD\EDFNILUHKRZHYHU´ 5HLQKDUWHWDO
2007). ³*XLOW DSSHDO UHIHUV WR PHVVDJHV WKDW HYRNH JXLOW WKURXJK DWWULEXWLRQV RI
responsibility for those negativHFRQVHTXHQFHV´ (Block, 2005). Guilt appeal is a prevalent
persuasion technique (Edmondson, 1986) used in advertisements, increasing purchase
behaviors, and research related to changing behaviors, volunteerism, and charitable
contributions (Brennan, & Binney, 2010; Robin, 1995). Guilt appeals are pervasive in
advertising (Huhmann& Brotherton, 1997), and researchers have found that moderate guilt
PHVVDJH DSSHDOV LQ DGYHUWLVLQJ DFWXDOO\ FKDQJH FRQVXPHUV¶ SXUFKDVLQJ EHKDYLRU E\
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increasing their purchase intentions (Coulter & Pinto, 1995). Guilt appeal was also found
to be KHOSIXOLQLQFUHDVLQJFRQVXPHUV¶GRQRULQWHQWLRQLQFKDULWDEOHJLYLQJ +LEEHUWHWDO
2007). Izard et al. (1977) proposed that one generates guilt feelings that can be described
as torturous when one does wrong and wishes to amend the situation. Guilt can subside
after the situation is modified. That could explain why guilt message appeals are effective
under such circumstances. One may infer that guilt appeals also may be effective to
LQFUHDVHVWXGHQWV¶UHFycling behavior. Consumers processing a message about recycling
with guilt appeal might assuage their guilt feelings by increasing their recycling behavior.
In contrast to the wealth of studies concerning how positive and negative messages
influence consumer behavior, studies are lacking about on how positive and negative
messages influence recycling. Some studies have featured environmental issues or the use
of environmental materials as content that focuses on the effectiveness of positively framed
and negatively framed messages. As for recycling, a few researchers have chosen several
specific appeals to represent positively or negatively framed messages. Others have
examined specific appeals separately. For example, Bessarabova (2010) examined threat
appeal. Some researchers used gain and loss to represent positively and negatively framed
messages (e.g, Davis, 1995). Some of them adopted other classifications for message
appeals (e.g. Loroz, 2007). Scholars who research recycling behavior used fear and
satisfaction as representatives of negative and positive appeal messages with household
recycling rather than recycling in tourism (e.g. Lord, 1994).
Even though other studies have been conducted using persuasive communication
with respect to different aspects of recycling related to tourism, most of them focused on
recycling in green practices of hotels. Many researchers focused on message appeals
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related to lodging. For example, Goldstein et al. (2007) chose messages geared toward
environmental protection, social responsibility for future generations, environmental
cooperation, and benefits for the hotel to implement linen-reuse programs. Research by
Kim & Kim (2013) shed light on the effects of gain and loss message appeals to increase
hotel recycling and other green behaviors. Lee and Oh (2013) studied effective
FRPPXQLFDWLRQ VWUDWHJLHV WR HQFRXUDJH KRWHO JXHVWV¶ JUHHQ EHKDYLRU DQG VXPPDUL]HG
PHVVDJHIUDPLQJDQGYDULRXVWKHRULHV7KH\SURSRVHGWKDW³« a loss-framed, low level
construal message may be effective, while a gain-framed, high level construal appeal may
EHPRUHHIIHFWLYHIRUSURPRWLQJ´6RPHVWXGLHVIRFXVHGRQUHF\FOLQJJDUEDJHusing bins
provided at recycling facilities. For example, Thomas et al. (2003) conducted a study
whereby the recycling facilities were sufficient to determine what makes people recycle.
One of the most important results was awareness and information about recycling,
indicating the significant effect of appropriate messaging. Other research focused on water
recycling. Price et al. (2011), for instance, studied the effectiveness of complex one-sided
and two-sided messages about recycling water.

2.3.3

Content of Communication Messages

Message content is as important as message appeals. Quality of information and
recycling information contained in a message are crucial. Hansmann et al. (2009) cited the
research of Schwartz (1977), which suggested that people behave responsibly when they
are aware of relevant consequences. Hansmann et al. contended that, for the purpose of
conducting reF\FOLQJ FRPPXQLFDWLRQ ³SUR-recycling communication should promote
social and personal norms and make people aware of the consequences of their behavior
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DQG PDNH WKHP IHHO SHUVRQDOO\ UHVSRQVLEOH IRU WKHVH FRQVHTXHQFHV´   In the
following survey experiment and experiment in the virtual world, findings are similar: the
most important characteristic of effective recycling communication was an informative,
comprehensive message. Also, fact-based messages received better results, consistent with
other research regarding recycling communications. Thomas et al. (2003) and Butterworth
and McDowall (2012) determined that the key issues that prompted people to recycle
included clear information. Butterworth and McDowall (2012) and Werner et al. (1998)
proposed that making behaviors seem easy can enhance recycling behaviors. The present
research takes into account thesis findings for its own methodology to increase the
effectiveness of recycling communication. Content of the messages includes information
related to recycling, sound argumentation that reflects the ease of recycling, leverages of
the environmental impact of recycling, and the emotional benefits of such a course of action.

2.3.4

Communication Media

In addition to how the message is framed, both in terms of its content and emotional
tone, the media can also play a role in the pursuit of effective communication. Effective
communication media is an essential component of such a communication strategy. It is as
important as the content and format of the recycling message to improve recycling
behaviors successfully (Lyer & Kashyap, 2007). However, although many media have
been used to study communication effects in recycling programs, they have been often
FKRVHQRQWKHEDVLVRISURMHFWEXGJHWVRUUHVHDUFKHUV¶SUHferences (Kaplowitz et al., 2009).
To increase the effectiveness of communication, communication media should be designed
DQG XVHG WR DGDSW WR XVHUV &RRN   7KXV WDUJHW DXGLHQFHV¶ SUHIHUHQFHV for
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communication media in recycling programs are worthy of study. The present study
attempts to determine which media is best for changing student recycling behaviors.
In previous literature, opposing perspectives emerge concerning which media is
most effective for recycling. Mass media such as television, newspapers, and magazines
were found to have equal the influence as family members, friends, and neighbors in waste
recycling research (Chan, 1998). In contrast, other researchers have found that mass media
is effective in generating public awareness but limited in fostering behavioral changes
(Edward et al., 1990; Costanzo et al., 1986). McKenzie-Mohr (2000) supported this
negative viewpoint about mass media in relation to promoting pro-environmental recycling
behaviors. Instead, social marketing, such as workshops and internet presence, designed
by a psychologist for the target groups, worked more effectively.
Arguments exist for cheaper media channels, such as fliers, local press, and mailing.
Read¶V(1999) study declared that unsolicited mailing is treated as junk mail, left unread,
and discarded. He also found that leaflets and newspapers in a local council door-to-door
promotional campaign are ineffective. However, in research by McDonald and Ball (1998),
using leaflets increased recycling behaviors, while the local press did not reflect improved
actions. Research published by Mee et al. (2004) found that using media mail shots, internet
ads, and roadshows may increase recycling rates by nearly 40%. Some other studies
suggest that the prevalent social media has become effective in promoting recycling. For
example, Barber et al. (2014) studied the importance of recycling among American festival
participants and proposed to engage local youth in social media to increase recycling
assistance.
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To choose the most effective media on recycling, specific target audiences need to
be considered. Howenstine (1993) declared that public recycling programs need target
audiences. The effectiveness of recycling communication depends on which channel is
used for which group of people. The present research aims to identify the most effective
communication channels for sharing recycling messages with students. The most effective
media on improving recycling behavior for students is similar to a study conducted by
Kaplowitz et al. (2009) at Michigan State University. ,QWKHLUVWXG\³survey items were
GHVLJQHG WR PHDVXUH UHVSRQGHQWV¶ SHUFHLYHG HIIHFWLYHQHVV RI D UDQJH RI FRPPXQLFDWLRQ
RSWLRQV DV ZHOO DV JDXJH UHVSRQGHQWV¶ SUHIHUUHG PHGLD IRU UHFHLYLQJ FDPSXV UHF\FOLQJ
LQIRUPDWLRQ´ .DSORZLW]HWDO ,QWKHLUVXUYH\FRPPXQLFDWLRQPHGLD were chosen
to adapt to campus situations, which considered features of current campus recycling
programs. $WWKHVDPHWLPH³Sersonal contact from mentors and building staff to explain
SURJUDPV´DQG³SURPRWLRQVVXFKDVUHF\FOLQJFRQWHQWVFRPSHWLWLRQVEHWZHHQGHSDUWPHQWV
RUFROOHJHV´ are selected to be the most effective communication media according to their
study (Kaplowitz et al., 2009).

2.4

Research Objectives

The objectives of the present study are to understand student recycling and enhance
student recycling behaviors.
1.

What factors contribute to recycling?
a.

Does context impact recycling behavior?

b.

Does environmental attitude impact recycling behavior?

c.

Do barriers impact recycling behavior?
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2.

What effective communication approaches encourage student recycling?
a.

What type of emotional appeals do students consider to be most effective in
increasing their recycling behavior?

b.

Does environmental attitude impact the expected effectiveness
communication?

c.

What are the most effective communication media according to students?

of
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CHAPTER 3.

3.1

METHODOLOGY

Research Design

In order to address the questions outlined in the literature review, this research used
a non-experimental, quantitative survey. The advantages of the non-experimental,
quantitative survey are low cost and minimal time, avoiding interviewer bias, having
accurate results, providing privacy to participants, and low sample size for the population
(Salkind, 2005). This research utilized an online survey by Qualtrics for two reasons: First,
its economic advantages (Selm & Jankowski, 2006). It was efficient and inexpensive
compared to paper-and-pencil surveys. Second, it was an easier tool for approaching
college students (Selm & Jankowski, 2006), the subjects of this research. Other advantages
included that the researcher did not need to complete data entry because respoQGHQWV¶
opinions are stored electronically. Also, it was convenient for respondents to answer
(Metha & Sivadas, 1995; Brennan et al., 1999). A non-experiment method suited this
research because this paper examines the relationship between variables, and these
relationships were not causal. Non-experimental research could describe non-causal
relationships between variables (Salkind, 2005). In order to answer the research questions
mentioned in the literature review, this study employed descriptive and correlational survey
design. Descriptive design was used here because ³descriptive research design describes
the current state of some phenomenon;´it gave a big picture of a phenomenon (Salkind,
2005). This paper identifies VWXGHQWV¶UHF\FOLQJEDUULHUVRQFDPSXVDQGRQYDFDWLRQas well
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as WKHPRVWHIIHFWLYHFRPPXQLFDWLRQPHVVDJHVDQGFKDQQHOVWRDGGUHVVVWXGHQWV¶UHF\FOLQJ
At the same time, this paper uses correlational design, which ³« describes the relationship
EHWZHHQ YDULDEOHV´ 6DONLQG   7KLV UHVHDUFK LQFRUSRUDWHG FRUUHODWLRQDO GHVLJQ WR
explore the relationships between variables related to student recycling.

3.2

Questionnaire Design

This questionnaire included six parts: an NEP attitude survey, recycling frequencies
in three contexts, a recycling barriers attitude survey of behaviors on campus and on
vacation, recycling message preference, a recycling channel attitude survey, and
demographic questions.

3.2.1

NEP Attitude Survey

The 1(3DWWLWXGHVXUYH\DLPHGWRUHYHDOSDUWLFLSDQWV¶LQLWLDOJHQHUDOHQYLURQPHQWDO
orientation. The results of this questionnaire revealed SDUWLFLSDQWV¶EDVLFPRWLYDWLRQs and
abilities to protect the environment. Thanks to the Elaboration Likelihood Model, this
LQIRUPDWLRQ KHOSHG WR LQIHU WKH FRQGLWLRQV RI SDUWLFLSDQWV¶ central route processing
procedures. This survey included a revised NEP scale (Dunlap et. al, 2000). The NEP
IRFXVHGRQ³EHOLHIVDERXWKXPDQLW\¶VDELOLW\WRXSVHWWKHEDODQFHRIQDWXUHWKHH[Lstence
RIOLPLWVWRJURZWKIRUKXPDQVRFLHWLHVDQGKXPDQLW\¶VULJKWWRUXOHRYHUWKHUHVWRIQDWXUH´
(Dunlap et al., 2000). The revised version included two additions: a more balanced and
wide-ranging ecological worldview and less outmoded terminology (Dunlap et. al, 2000).
The purpose of this NEP scale fitted the aim of the survey and this study as a whole. It
included 15 items from both consensus and debatable pro-ecological views. Levels of
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agreement in each category varied from 1 (³6trongly Agree´) to 5 (³6trongly Disagree´).
Even-numbered categories had been reversed to be consistent with odd-numbered
categories, since odd-numbered statements were pro-environmental while even-numbered
ones were not. Thus, the lower the score of each category, the more agreement on the proenvironmental side of the statement.

3.2.2

Recycling Frequency in Households, on Campus, and on Vacation

In order to know student recycling behaviors in households, on campus, and on
vacation, the present study gave questions to see student recycling behaviors under
different situations. It adopted the question used in the Azil et al. (2015) research, which
asked participants to rank their frequency of recycling. In order to make this question fit
into the present research on recycling in households, on campus, and on vacation, it asked
students to choose their recycling frequency under each context separately. It also adopted
categories used in previous studies ranging IURP³1HYHU´WR³$OZD\V´ H.g., Azil et al.,
2015). In $]LODQGFROOHDJXHV¶ study, recycling frequency was divided into five classes:
³1HYHU,´ ³6HOGRP,´ ³6RPHWLPHV,´ ³0RVW RI WKH 7LPH,´ DQG ³$OZD\V.´ 5HF\FOLQJ
frequencies here were categorical variables. This recycling frequency classification could
be viewed as an indicator of student recycling behaviors.
Self-reported recycling frequencies were detected by the questionnaire in the
present study. Self-reported recycling frequency is an established determinant of
environmental behavior (Gatersleben et al., 2002, Murphy & Olson, 2008; Rispo et al.,
2015). There were two benefits for using self-reported recycling frequency to study
environmental behaviors: the ease of use and the low cost and flexibility (Kormos &
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Gifford, 2014), as well as the effectiveness: ³VLPSO\ DVNLQJ SDUWLFLSDQWV WR UHSRUW IRU
example, how often they engage in a particular environmentally relevant behavior along a
scale from Never to Always is an easy way to obtain information about that behaviRU´
(Kormos & Gifford, 2014).

3.2.3

Recycling Barriers on Campus vs. on Vacation

$VGLVFXVVHGLQWKHOLWHUDWXUHUHYLHZWKLVSDSHUDGRSWHG:5$3¶V  EDUULHU
classification. This barrier classification was up to date and fitting for individual and
community recycling (WRAP, 2014). Questions found in different studies fitted the desired
classifications (Kaplowitz et al., 2009; Martin et al., 2006; Talor & Todd, 1995; McGain
et al., 2012; Jesson, 2009). These questions were modified to University student recycling
contexts on campus and on vacation. A series of questions examining attitudes on recycling
conducted at Michigan State University was included (Kaplowitz et al., 2009). Attitude
surveys were conducted to know individuals¶ preferences concerning a particular event,
person, or object (Salkind, 2005). The attitude surveys in this research examined
SDUWLFLSDQWV¶WKRXJKWVRQSRWHQWLDOUHF\FOLQJEDUULHUVRQFDPSXVDQGRQYDFDWLRQ/LNHUW
scales are the most popular attitude scales (Salkind, 2005), because they are simple to
perform and widely used (Likert, 1932). Instead of the original five Likert scales, seven
Likert scales were adopted in this research, since Nunnally (1994) suggested more scale
points are better up until 11 points, when such benefits diminish. A seven-point balance
avoided too many response options and provided plenty points of discrimination.
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3.2.4

Emotional Message Appeals

To determine whether positive message appeal or negative message appeal was
more effective in changing behavior, a pair of message appeals were chosen to represent a
positive (altruistic) message appeal and a negative (guilt) message appeal respectively.
Because high intensity guilt messages resulted in negative feelings such as anger, and led
to a diminished influence (Pinto and Priest, 1991; Coulter & Pinto, 1995), this study used
moderate guilt appeal. In order to correspond to the moderate guilt message appeal, this
study also adopted a moderate altruistic message appeal.

3.2.4.1 Preferred emotional appeals
In order to know which is the preferred emotional appeal, DFFRUGLQJWRSDUWLFLSDQWV¶
perspectives, to improve recycling behavior on campus, one moderate altruistic message,
one neutral message, and one moderate guilt message were provided for students to choose
from. This survey was inspired by Davis¶V (1995) research on the effects of message
framing in environmental communications, which compares the effectiveness of gainframed messages and loss-framed messages. These moderate choices resulted from the
following preliminary survey, which discovered the most effective message appeal from
students¶ perspectives.

3.2.4.2 Preliminary survey to choose moderate emotional message
A preliminary survey was undertaken to determine appropriate moderately positive
and negative message appeals. There were guilt and altruistic messages with different
appeal intensities to choose from. This idea was based on Turner and Underhill¶V (2012)
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DSSURDFKZKLFKXVHGVHQWHQFHVDQGSKUDVHVVXFKDV³\RXUIRUJHWIXOQHVVFRVWHYHU\RQH,´
³EHLQJ FRPSOHWHO\ VHOILVK,´ ³WKHUH LV MXVW QR H[FXVH,´ DQG ³KDYH DQ REOLJDWLRQ WR GR´
(Turner et.al., 2010) to increase guilt intensity (Turner & Underhill, 2012). Guilt messages
that should neither make them respondents ³QRJXLOW´QRUVRJXLOW\WRIHHODQJU\RUUHVHQWIXO
were asked to choose, while high intensity guilt messages resulted in negative feelings (i.e.,
anger), and led to a diminished influence (Pinto & Priest, 1991; Coulter & Pinto, 1995) As
for altruistic messages, Johnson and Schneider¶V (1995) altruistic appeal phrases and
VHQWHQFHVZHUHXVHGVXFKDV³\RXUKHOSLVQHHGHG´ and ³WKDQNVIRU \RXUDVVLVWDQFH´WR
increase altruistic intensity. Altruistic messages, in accordance with the name, had the
quality of unselfish concern for the welfare of others and were asked to choose. The
PHVVDJHV¶FRQWHQWVZHUHDGDSWHGWRWKHFRQWH[WRILPSUoving recycling on campus. Also,
the preliminary survey contained questions related to participants¶ current academic
standing, gender, and age for references. The preliminary survey conducted to choose
moderate messaging was implemented at a large land-grant University in the Midwestern
US. The convenience sample was 59 undergraduate students.

3.2.5

Media to Increase Recycling Behaviors

This survey question was adopted from the recycling survey conducted at Michigan
6WDWH8QLYHUVLW\ .DSORZLW]HWDO WRDVFHUWDLQVWXGHQWV¶SUHIHUHQFHVIRUUHF\FOLQJ
communication channels. It offered 6 kinds of common media on campus for student to
choose from. There were five VFDOHVIURP³9HU\,QHIIHFWLYH´WR³9HU\(IIHFWLYH,´ZKLFK
represented scores 1 to 5.
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3.2.6

Demographics

The last part of the questionnaire collected demographic information, including
age, college in the University, academic standing, and gender. These questions aimed to
determine VWXGHQWV¶ EDVLF LQIRUPDWLRQ and, at the same time, examine the
representativeness of the sampling method.

3.3

Sampling and Data Collection

The subjects for the survey were recruited on campus, and the convenience sample
method was adopted. A random selection of 6, VWXGHQWV¶ HPDLO DGGUHVVHV IURP WKH
spring 2015 undergraduate enrollment period was supplied by the University¶Voffice of
the registrar. An email with the survey URL was sent to the email addresses. Two email
reminders were sent to non-responders, following the Dillman (1978) modified technique
to increase respondent rate. All responses were kept confidential and respondents were not
required to answer all questions. Participants could skip any of the questions. In the end,
537 participants answered the survey and about 71.89% completed the entire survey. The
demographic results were examined for convenience sample representativeness of the
University.

3.4

Data Analysis

The present study employs statistical techniques to investigate research questions
respectively as following:
1. What factors contribute to recycling behavior?
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a. Does context impact recycling behavior (chi-square, t-test)? The Chi-Square
test is used to examine the differences between categorical variables (Yates,
1934). It is used for two kinds of comparisons; one is the test of goodness of fit
and the other one is the test of independence. This paper employs a test of
independence. This test examines whether paired counts for two categorical
variables are independent to or dependent on to each other. A paired t-test is
used to compare the differences between population means of two sets of paired
samples (Goulden, 1956). A paired t-test is used when there is one measurement
variable and two nominal variables.
b. Does environmental attitude impact recycling behavior (simple linear
regression)? Simple linear regression is used here to model and predict the
relationship between two variables. In order to judge whether students who get
lower NEP scores (who agree with proenvironmental statements) will be more
OLNHO\WRUHF\FOHRQFDPSXVWKHFRUUHODWLRQEHWZHHQDVWXGHQW¶V1(3VFRUHDQG
recycling behavior on campus is examined.
c. Do barriers impact recycling behavior (ANOVA)? Analysis of variance
(ANOVA) is used to detect differences between more than two independent
groups of means (Moore et al., 2012). This paper employs a one-way ANOVA.
A one-way ANOVA has one independent variable with more than 2 conditions.
In order to find the most likely kind of barriers for Students to reduce recycling
behavior on campus, a one-way ANOVA is employed to measure whether there
are significant differences among student recycling barriers on campus.
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2. What are effective communications approaches to encourage student recycling?
a. What type of emotional appeals do students consider to be most effective in
increasing their recycling behavior (descriptive statistics)? Descriptive
statistics are used here to find out emotional appeals consider by students as
the most effective to increase recycling behavior.
b. Does environmental attitude impact the expected effectiveness

of

communication (categorical multinomial logistic regression)? Categorical
multinomial logistic regression is a method that generates logistic regression
for a categorical dependent variable and multiple independent variables (Long
& Freese, 2006). It can be used to predict the correlation between dependent


and independent variable in the following form: ݈ ൬  ൰ ൌ ܾ  ܾଵ ݔ  ߝ .
భ

This paper employs this method to examine the listed research questions
instead of other methods, such as simple regression. This method is applied for
two reasons. One is that a dependent variable is categorical; the other is that
independent variables are multiclass.
c. :KDW DUH WKH PRVW HIIHFWLYH FRPPXQLFDWLRQ PHGLD LQ VWXGHQWV¶ RSLQLRQV
(ANOVA)? In order to know the most common barriers for student recycling
on vacation, a one-way ANOVA is employed to measure whether there are
VLJQLILFDQWGLIIHUHQFHVDPRQJEDUULHUVWRVWXGHQW¶VUHF\FOLQJRQYDFDWLRQ
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CHAPTER 4.

4.1

RESULTS

Demographics

The current study surveyed students at a large land-grant University in the
midwestern United States. The survey was distributed to 6,000 students and 537 students
responded to the survey; 386 (71.88%) completed the entire survey. The profiles of the
students responding to the survey generally reflected the overall composition of the student
body. As expected, the majority of respondents were aged 18±23 (93.68%). This is
consistent with undergraduDWH VWXGHQWV¶ DJH GLVWULEXWLRQ The college enrollment
distribution of the demographics in the present study was representative, which meant that
the sampling and survey processes were representative of the campus population at large.
Table 4.1 shows the enrollment percentages of colleges where respondents were enrolled
and the University¶VHQURllment summary for spring 2015.
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Table 4.1 College enrollment comparison (N = 386).
College enrolled

Current study

Spring 2015

College of Agriculture

13%

9%

College of Education

3%

2%

College of Engineering

30%

27%

College of Health & Human Science

11%

14%

College of Liberal Arts

11%

10%

College of Pharmacy

2%

2%

College of Science

13%

11%

College of Technology

7%

11%

College of Veterinary Medicine

0%

1%

Exploratory Studies

2%

3%

School of Management

8%

9%

It is noted that respondents to the survey differed slightly from the general
population in two ways: students with higher academic standing and female students were
found respond more often than other categories of students. Table 4.2 shows current
academic standing percentages of respondents in the current study and the corresponding
semester percentages of students enrolled in the University. There were fewer male
respondents (46%) than female respondents (53%) in this study, while the University¶V
enrollment in the semester of spring 2015 included more male students (57%) than female
students (43%).
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Table 4.2 Academic standing and gender comparison (N = 386).
Academic standing

Current study

Spring 2015

Freshman

23%

15%

Sophomore

29%

24%

Junior

23%

24%

Senior

22%

37%

Gender

Current study

Spring 2015

Male

46%

57%

Female

53%

43%

4.2

Factors Contribute to Recycling Behavior

The first set of questions addressed the factors that contribute to recycling. These
questions examined the perceived impact of context on recycling, the influence of
environmental attitude, and perceived barriers to recycling.

4.2.1

The Impact of Context on Recycling Behavior

In the present study, recycling behaviors were considered in three contexts: at home,
on campus, and on vacation. This present study examined three contexts in which students
might recycle and asked the perceived likelihood of recycling in each context.
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Table 4.3 Recycling frequency in different contexts (N = 386).

Context
At home
On campus
On vacation

Never or rarely
12.44%
6.74%
30.31%

Recycling frequency
Sometimes
Most of the time or always
12.95%
74.61%
16.06%
77.20%
32.64%
37.05%

The respondents reported high levels of recycling at home. As noted in Table 4.3,
over 74.61% reported recycling either most or all of the time. Students also reported high
likelihood to recycle on campus with 77.20% reporting they recycle either most or all the
time. Students reported they were less likely to recycle on vacation.

50.00
45.00
40.00
35.00
30.00
25.00
20.00
15.00
10.00
5.00
0.00

At Home
On Campus
On Vacation

Figure 4.1 5HVSRQGHQWV¶UHF\FOLQJGLVWULEXWLRQ  LQGLIIHUHQWFRQWH[W 1  

4.2.1.1 Relationship between student recycling at home and on campus
Analysis showed there was a relationship between student recycling at home and
on campus. To know the relationship between student recycling at home and on campus,
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this present study employed a chi-square test. In order to examine whether a student who
was likely to recycle at home was more likely to recycle on campus, a chi-square test was
employed to measure whether student recycling at home and recycling on campus were
independent or related to each other. A 2 (at home vs. on campus) *5 (³Never´ to ³Always´)
contingency table was formulated. First, P-value < 0.0001 (N = 386), which means that the
distribution of recycling frequency was different between at home and on campus (Table
4.4).

Table 4.4 Chi-square test on at home vs. on campus.
Ȥ7HVW7DEOH
Statistics for table of recycling at home by on campus
Statistics

df

p

Ȥ

4

< 0.0001

Likelihood ratio Ȥ

4

< 0.0001

Mantel-+DHQV]HOȤ

1

<0 .0001

Second, most participants recycled the same amounts on campus and at home. The
frequency distribution table (Table 4.5) reflected the following: the percentage of students
who chose to recycle the same amounts on campus and at home were the diagonal entries,
and added up to 68.92% (2.85% + 3.63% + 62.44% = 68.92%).
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Table 4.5 Table of recycling percentage at home vs. on campus (N = 386).
At home

On campus
Never or rarely

Sometimes

Most of the time
or always

Total

Never or rarely

2.85

2.59

6.99

12.44

Sometimes

1.55

3.63

7.77

12.95

Most of the time or
always

2.33

9.84

62.44

74.61

6.74

16.06

77.20

100.00

Total

4.2.1.2 Comparison between students recycling at home and on vacation
To determine if the responses for likelihood to recycle at home were significantly
different, a set of paired t-tests were conducted. A paired t-test was used to compare the
differences between population means of two sets of paired samples (Goulden, 1956). A
paired t-test was used when there was one measurement variable and two nominal variables.
The first t-test compared the difference between students¶ recycling frequencies at home
and on vacation. It was found that students were more likely to recycle at home than on
vacation by 0.5544 (the difference of means is 0.5544). The second t-test examined the
likelihood to recycle at home and recycle on vacation. The measurement here was the
likelihood and scores ranged from 1 (³Never or Rarely´) to 3 (³Most of the time or
Always´). The two nominal variables were at home and on vacation. Based on the
statistical result, a t-score of 12.11 with a P-value smaller than 0.0001 (N=386), there was
a significant difference between students¶ recycling likelihoods at home and on vacation.
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4.2.2

Environmental $WWLWXGH¶V,mpact on Recycling Behavior

The second factor that the present study measured was the influence students¶
attitudes toward the environment had on their recycling behaviors. In order to know
ZKHWKHU VWXGHQWV¶ attitudes of environment would impact their recycling behaviors on
campus and on vacation, the SUHVHQWVWXG\WHVWHGWKHVWXGHQWV¶attitudes of environment and
WKHUHODWLRQVKLSEHWZHHQVWXGHQWV¶attitudes of environment and their recycling frequency
on campus and on vacation respectively. The results revealed that overall participants held
slightly pro-environmental attitudes but that attitudes of environment did not play a
significant role in influencing recycling behaviors either on campus or on vacation.
6WXGHQWV¶attitudes of environment only explained a limited portion of recycling behaviors
on campus and on vacation.
,Q RUGHU WR XQGHUVWDQG WKH VWXGHQWV¶ DWWLWXGHs toward the environment, the
researcher incorporated questions from the NEP scale into the current study. Based on the
results from the NEP-related questions, student attitudes of environment were slightly proenvironmental with an average NEP score of 2.42, which slightly inclined toward the proenvironmental side of the spectrum. Table 4.2.4 shows the average NEP score of responses
in each category of the NEP test. Levels of agreement in each category varied from 1
(³Strongly Agree´) to 5 (³Strongly Disagree´). Even-numbered categories had been
reversed to be consistent with odd-numbered categories, since odd-numbered statements
were pro-environmental while even-numbered ones were not. Thus, the lower the score in
each category, the more pro-environmental the statement. The total average NEP score in
the present study was the average score of all 15 categories. The lower the total average
score, the more pro-environmental the attitudes.
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Table 4.6 NEP items with frequency, mean, and standard deviation of responses.
Scale items
SA
1. We are approaching
the limit of the number
of people the earth can
support
2. Humans have the
right to modify the
natural environment to
suit their needsa
3. When humans
interfere with nature, it
often produces
disastrous
consequences
4. Human ingenuity will
insure that we do NOT
make the earth
unlivablea
5. Humans are severely
abusing the
environment
6. The earth has plenty
of natural resources if
we just learn how to
develop thema
7. Plants and animals
have as much right as
humans to exist
8. The balance of nature
is strong enough to cope
with the impacts of
modern industrial
nationsa
9. Despite our special
abilities, humans are
still subject to the laws
of nature
10. The so-called
ecological crisis facing
humankind has been
greatly exaggerateda

Responses (%)b
MA U
MD

29.27 39.12 16.84

9.33 32.64 13.47

24.87 45.08 13.99

7.25 20.21 30.83

42.23 38.60 10.36

5.19 12.21 21.04

55.70 26.94

10.88

N

Mean

SD

SD

3.89

386

2.21

1.1

34.46 10.10

386

3.03

1.2

12.69

3.37

386

2.25

1.07

30.05 11.66

386

3.19

1.11

2.59

386

1.88

1.00

38.70 22.86

385

3.62

1.12

6.22

7.25

6.48

3.63

386

1.75

1.08

25.45 40.00 16.62

14.55

3.38

385

2.30

1.10

9.33

2.07

1.30

386

1.65

0.83

26.94 31.35 19.95

14.51

7.25

386

2.44

1.23

52.85 34.46
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Table 4.6 continued
11. The earth is like a
spaceship with very
limited room and
21.50 43.78 17.36 14.51 2.85
386 2.33
1.06
resources
12. Humans were meant
to rule over the rest of
29.27 27.20 16.06 17.10 10.36
386 2.52
1.34
naturea
13. The balance of
nature is very delicate
20.26 44.16 19.22 12.99 3.38
385 2.35
1.05
and easily upset
14. Humans will
eventually learn enough
about how nature works
to be able to control ita
16.84 27.72 24.35 22.80 8.29
386 2.78
1.21
15. If things continue on
their present course, we
will soon experience a
major ecological
37.05 32.38 20.21
8.29 2.07
386 2.06
1.04
catastrophe
Mean total NEP score
2.42
0.60
a
Note: Reverse coded
b
SA=Strongly Agree, MA=Mildly Agree, U=Unsure, MD=Mildly Disagree, and SD=Strongly
Disagree

4.2.2.1 6WXGHQWV¶attitudes of environment and recycling behavior on campus
Given the slightly proenvironmental NEP score the current researcher explored the
influence of environmental attitude on recycling behavior on campus. Simple linear
regression was used to establish the relationship between two variables. 6WXGHQWV¶ 1(3
VFRUH ZDV WKH GHSHQGHQW YDULDEOH 6WXGHQWV¶ 1(3 VFRUH ZDV DQ DYHUDJH VFRUH RI 
FDWHJRULHVLQ1(3VWDQGDUGWHVW6WXGHQWV¶FKRLFHVRIKRZOLNHO\WKH\ZHUHWRUHF\FOHRQ
campus is the independent variable and scores range from 1 (Never or Rarely) to 3 (Most
of the time or Always). ,QWHUHVWO\ WKH UHVXOWV LQGLFDWHG WKDW 6WXGHQWV¶ attitudes of
environment did not influence their recycling behaviors on campus. According to the
results, the F Value 29.46 with a P-value< 0.0001 (N= DQGWKHFRHIILFLHQWȕLQ7DEOH
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4.7 for dependent variable NEP Score was negative, which meant that the drop in NEP
score per change in recycling frequency on campus was significantly different from zero.
However, given R-Square was low (R-Square=0.0713), the model was not effective in the
predictive sense.

Table 4.7 Parameter Estimates of NEP Score and Recycling Frequency on Campus.
Parameter estimates
Parameter

df

Parameter

SE

t

p

estimate
Intercept

1

3.33348

0.11937

27.93

< 0.0001

ȕ

1

-0.25954

0.04781

-5.43

< 0.0001

4.2.2.2 6WXGHQWV¶HQYLURQPHQWDWWLWXGHVDQGUHF\FOLQJEHKDYLRUVRQYDFDWLRQ
In the second part of the analysis of attitudes of environment influence on recycling,
the researcher examined the impact of attitudes of environment on recycling while on
vacation. Again, simple linear regression was used here to establish the relationship
between the two variables. The sWXGHQWV¶ 1(3 VFRUH ZDV WKH GHSHQGHQW YDULDEOH, and
sWXGHQWV¶1(3VFRUHZDVDQDYHUDJHVFRUHRIthe 15 categories in the NEP standard test.
6WXGHQWV¶ FKRLFHV RI KRZ OLNHO\ WKH\ ZHUH WR UHF\FOH RQ YDFDWLRQ ZDV WKH LQGHSHQGHQW
variable and scores ranged from 1 (³Never or Rarely´) to 3 (³Most of the time or Always´).
6WXGHQWV¶attitudes of environment did not influence their recycling behaviors on vacation
apparently either. According to the results, the F-value 25.21 with a P-value < 0.0001 (N
=  DQGWKHFRHIILFLHQWȕLQ7DEOH8 for dependent variable NEP Score was negative,
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which meant that the drop in NEP score per change in recycling frequency on vacation is
significantly different from zero. However, given R-square was low (R-square = 0.0616),
the model was not effective in the predictive sense.

Table 4.8 Parameter estimates of NEP score and recycling frequency on vacation.
Parameter estimates
Parameter

df

Parameter SE

t

p

estimate
Intercept

1

2.88409

0.16762

17.21

< 0.0001

ȕ

1

-0.33710

0.06714

-5.02

< 0.0001

4.2.3

Barriers Impact Recycling Behavior

The final set of factors examined in order to understand what contributes to student
recycling is the impact of barriers to recycling. In the present study, there were four
categories of barriers (situational barriers, attitude barriers, knowledge barriers, and
behavioral barriers) assessed, all from WRAP. This study examined the impacts of
elements within these categories of barriers on student recycling behaviors both on campus
and on vacation. It was found that attitude barriers and knowledge barriers impacted
student recycling behaviors on campus the most, and situational barriers impacted student
recycling behaviors on vacation the most. General descriptive data results gave an
overview of the average levels of agreement of barriers on campus (Table 4.9). Students
did not strongly believe there were barriers impacting their recycling behaviors on campus,
according to the results of the present study. For on campus recycling barriers, the average
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levels of agreement were nearly all above medium. Table 4.9 presents the average response
levels of agreement for 11 recycling barriers on campus (situational barriers: 1, 2, 3, and 4;
knowledge barriers: 7, 8, and 10; behavioral barriers: 5 and 6; attitude barriers: 9 and 11).
The levels were scored 1 (³Strongly Disagree´) to 7 (³Strongly Agree´). Since the
statement of barriers 5 to 11 (³Strongly Agree´ means there is such a barrier) were reverses
to 1 to 4 (³Strongly Agree´ means there is no such barrier), the results were reversed to be
consistent with the 1 to 4 scale. Thus, the lower the score, the more agreement on such a
barrier.

Table 4.9 5HVSRQGHQWV¶DYHUDJHOHYHOVRIDJUHHPHQWRQUHF\FOLQJEDUULHUVRQFDPSXV
Barriers
Situational barriers
1. There is an adequate number of recycling containers in buildings on
campus.
2. There is an adequate number of recycling containers on the grounds of
the campus.
3. Recycling containers are easy to find when I need them on campus.
4. Recycling containers are conveniently located on campus.
Behavioral barriers
5. It takes a lot of time and effort to recycle at Purdue.a
6. I am normally too busy to recycle when I am on campus.a
Knowledge barriers
7. I am not sure which types of trash I should recycle on campus.a
8. I am not sure what to put in the different types of trash containers.a
10. I am skeptical that trash deposited in the recycling containers on
campus is recycled.a
Attitude barriers
,GRQ¶WEHOLHYHUHF\FOLQJKDVDQLPSDFWRQWKHHQYLURQPHQW.a
11. I believe Purdue should be responsible for sorting recyclable material
from trash before sending it to the landfill.a
Note: a Reverse coded

Mean

5.03
4.71
4.70
4.77
4.98
5.45
4.40
4.54
4.58
6.09
3.78
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For the overview of average levels of agreement for barriers on vacation (Table
4.10), students were more likely to agree that recycling barriers impact their recycling
behaviors on vacation. The average levels of agreement of more than half of barriers on
vacation were under medium. Table 4.10 demonstrated the average response levels of
agreement on 11 recycling barriers on vacation. The levels were scored 1 (³Strongly
Disagree´) to 7 (³Strongly Agree´). Since the statements for barriers 5 to 11 (³Strongly
Agree´ means there is such a barrier) were the reverse of 1 to 4 (³Strongly Agree´ means
there is no such barrier), the results were also reversed to be consistent with the 1 to 4 scale.
Thus, in this chart, the lower the score, the more agreement on such barriers.
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Table 4.10 5HVSRQGHQWV¶DYHUDJHOHYHORIDJUHHPHQWRQUHF\FOLQJEDUULHUVRQYDFDWLRQ
Barriers
Situational Barriers
1. There is normally an adequate number of recycling containers at the
hotel or other accommodation.
2. There is normally an adequate number of recycling containers at the
destination.
3. Recycling containers are easy to find when I need them on vacation.
4. Recycling containers are conveniently located in my vacation
destination.
Behavioral Barriers
5. It takes a lot of time and effort to recycle while on vacation.a
6. I am normally too busy to recycle while on vacation.a
Knowledge Barriers
7. I am not sure which types of trash I should recycle when I go on
vacation.a
8. I am not sure what to put in the different types of trash containers when
I go on vacation.a
10. I am skeptical that trash deposited in the recycling containers is
recycled at my vacation destination.a
Attitude Barriers
,GRQ¶WEHOLHYHUHF\FOLQJKDVDQLPSDFWRQWKHHQYLURQPHQWRIP\
vacation destination.a
11. I believe my hotel should be responsible for sorting recyclable
material from trash before sending it to the landfill.a

Mean
2.79
2.79
2.67
2.76
3.16
4.32
4.43
4.44
5.92

4.32
3.94

Note: a Reverse coded

4.2.3.1 Students¶ recycling barriers on campus
In order to find the most likely kind of barriers for students to reduce recycling
behavior on campus, a one-way ANOVA was employed to measure whether there were
significant differences among student recycling barriers on campus. An analysis of
variance (ANOVA) was used to detect differences between more than two independent
groups of means (Moore et al., 2012) A one-way ANOVA has one independent variable
with more than 2 conditions. The independent variable here was recycling barriers on
campus. There were 11 options, equating to 11 conditions. The dependent variable here

62
ZDV VWXGHQWV¶ OHYHO RI DJUHHPHQW ZLWK EDUULHUV DQG VFRUHV ranging from 1 (³Strongly
Disagree´) to 7 (³Strongly Agree´). Since barriers 5 to 11 were the reverse of 1 to 4, the
scores were inverted to be consistent with the 1 to 4 scale. The lower the score, the more
students agree with the barrier. According to Table 4.11 and P-value < 0.0001, there were
significant differences between the conditions (N =  1RWDOORIWKHVWXGHQWV¶FKRLFHV
of barriers were equal.

Table 4.11 $129$WDEOHRIUHVSRQGHQWV¶UHF\FOLQJEDUULHUVRQFDPSXV
ANOVA Table
SIMPLE ANOVA TABLE
Source

df

SSE

MSE

F

p

Model

10

1349.76825

134.97683

50.28 < .0001

Error

4235 11368.98187

Corrected Total

4245 12718.75012

2.68453

It was apparent from Table 4.12 that the P-value for each condition was less than
0.0001, which meant that not all of the conditions were equal. For the purpose of choosing
the most agreed upon barriers, the mean score for each condition was checked. The most
agreed upon barriers (in descending order) were 11 with a mean of 3.7850) (I believe the
university should be responsible for sorting recyclable material from trash before sending
it to the landfill), which were classified by T grouping into H and belong to attitude barriers;
7 (with a mean of 4.3990) (I am not sure which types of trash I should recycle on campus),
8 (with the mean of 4.5363) (I am not sure what to put in the different types of trash
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containers), and 10 (I am skeptical that trash deposited in the recycling containers on
campus is recycled), which were classified by T grouping into G and belong to knowledge
barriers.

Table 4.12 GLM procedure t-test of recycling barriers on campus.
The GLM procedure t-test(LSD) for score
On campus barriers

Score LSMEAN T grouping

11. I believe Purdue should be responsible for 3.7850

H

sorting recyclable material from trash before
sending it to the landfill.
7. I am not sure which types of trash I should 4.3990

G

recycle on campus.
8. I am not sure what to put in the different types of 4.5363

F

G

F

G

trash containers.
10. I am skeptical that trash deposited in the 4.5829
recycling containers on campus is recycled.
3. Recycling containers are easy to find when I need 4.7021
them on campus.

F

E
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Table 4.12 continued
2. There is an adequate number of recycling 4.7124

F

E

D

E

containers on the grounds of the campus.
4. Recycling containers are conveniently located on 4.7720
campus.
5. It takes a lot of time and effort to recycle at 4.9767

D

Purdue.
1. There is an adequate number of recycling 5.0363

C

containers in buildings on campus.
6. I am normally too busy to recycle when I am on 5.4508

B

campus.
 , GRQ¶W EHOLHYH UHF\FOLQJ KDV DQ LPSDFW RQ WKH 6.0907

A

environment.

4.2.3.2 Students¶ recycling barriers on vacation
To find out the most important barriers for student recycling on vacation, a oneway ANOVA was employed to measure whether there were significant differences among
barriers to students¶ recycling on vacation. The independent variable here was recycling
barriers on vacation. There were 11 barriers and 11 conditions. The dependent variable was
stXGHQWV¶OHYHORIDJUHHPHQWZLWKEDUULHUVDQGVFRUHVUDQJHd from 1 (³Strongly Disagree´)
to 7 (³Strongly Agree´). Since barriers 5 to 11 were the inverse of 1 to 4, they were reversed
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so as to be consistent with the 1 to 4 scale. The lower the score, the more students agree
with the barrier. According to Table 4.13¶V P-value < 0.0001, there were significant
differences between the conditions (N=  1RWDOORIWKHVWXGHQWV¶choices of barriers
were equal.

Table 4.13 $129$WDEOHRIUHVSRQGHQWV¶UHF\FOLQJEDUULHUVRQYDFDWLRQ
ANOVA Table
SIMPLE ANOVA TABLE
Source

df

SSE

MSE

F

p

Model

10

3846.97267

384.69727

159.65 < .0001

Error

3956 9532.45662

Corrected total

3966 13379.42929

2.40962

It was apparent from Table 4.14 that the P-value for each condition was less than
0.0001, which meant that not all of the conditions were equal. For the purpose of choosing
the most agreed upon barriers, the mean score for each condition was checked. The most
agreed upon barriers were 3 (with a mean of 2.6676) (Recycling containers are easy to find
when I need them on vacation), 4 (with a mean of 2.7611) (Recycling containers are
conveniently located in my vacation destination), 2 (with a mean of 2.7867) (There is
normally an adequate number of recycling containers on the destination) and 1 (with a
mean of 2.7901) (There is an adequate number of recycling containers in buildings on
campus), which were classified by T grouping in the same group E, and all belong to the
category of situational barriers.
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Table 4.14 GLM procedure t-test of recycling barriers on vacation.
The GLM Procedure t-test(LSD) for score
On vacation barriers

Score

T

LSMEAN grouping
3. Recycling containers are easy to find when I need them on 2.6676

E

vacation.
4. Recycling containers are conveniently located in my vacation 2.7611

E

destination.
2. There is normally an adequate number of recycling 2.7867

E

containers at the destination.
1. There is normally an adequate number of recycling 2.7901

E

containers at the hotel or other accommodation.
5. It takes a lot of time and effort to recycle while on vacation.

3.1551

D

11. I believe my hotel should be responsible for sorting 3.9444

C

recyclable material from trash before sending it to the landfill.
10. I am skeptical that trash deposited in the recycling 4.3194

B

containers is recycled at my vacation destination.
6. I am normally too busy to recycle while on vacation.

4.3241

B
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Table 4.14 continued
7. I am not sure which types of trash I should recycle when I go 4.4294

B

on vacation.
8. I am not sure what to put in the different types of trash 4.4417

B

containers when I go on vacation.
,GRQ¶WEHOLHYHUHF\FOLQJKDVDQLPSDFWRQWKHHQYLURQPHQW 5.9167

A

of my vacation destination.

4.3

Expecting Effective Communications Approaches to Encourage Student Recycling
The second set of questions addressed what communication approaches were most

effective to encourage student recycling. These questions examined effective emotional
appeals considered by students to increase recycling, the impacts of environmental attitude
on expected effectiveness of communication, and the most effective communication media
according to the students.

4.3.1

Expected Effective Emotional Appeals to Increase Student recycling
behaviors

As noted previously, the use of emotional appeals in crafting communications had
been showed to impact communication effectiveness. The present study examined what
types of emotional appeals were perceived to be most effective to increase student
recycling behaviors. It was found that altruistic messaging seemed to prevail, while guilt
messaging was least promising. Students were asked to rate the effectiveness of three
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4.3.2

Environmental $WWLWXGH¶V,PSDFWon the Expected Effectiveness of
Communication

While the results noted above showed the perception of the effectiveness of the
three emotional appeals, the researcher also sought to understand if environmental attitude
was a factor in the effectiveness of emotional appeals. To address this research question, a
categorical multinomial logistic regression was employed to examine the relationship
between student NEP score and the emotional appeal reported by students as the most
effective type of message. It was found that students with more pro-environment attitudes
believed negative messages were more effective, while students with less proenvironmental attitudes believed positive message were more effective. Categorical
multinomial logistic regression is a method that generates logistic regression for a
categorical dependent variable and multiple independent variables (Long & Freese, 2006).
It could be used to predict the correlation between dependent and independent variables in


the following formula: ݈ ൬  ൰ ൌ ܾ  ܾଵ ݔ  ߝ . This method was applied in the present
భ

study for two reasons: because a dependent variable was categorical; independent variables
were multiclass.
In order to find out what messages students with more pro-environmental attitudes
(lower NEP scores) thought to be most effective in increasing recycling behaviors, and
what messages students with less pro-environmental attitudes (higher NEP scores) thought
to be most effective in increasing recycling behaviors, the correlation between students¶
NEP scores and message choices was examined using a categorical multinomial logistic
regression method. 6WXGHQWV¶ 1(3 VFRUH KHUH ZDV WKH LQGHSHQGHQW YDULDEOH ZLWK 
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FDWHJRULHV 6WXGHQWV¶ OHYHOs of agreements for each category varied from 1 (³Strongly
Agree´) to 5 (³Strongly Disagree´ 6WXGHQWV¶PHVVDJHFKRLFHZDVWKHGHSHQGHQWYDULDEOH
with scores varying from 1 (³Altruistic Message´), 2 (³Neutral Message´), and 3 (³Guilt
Message´). According to Table 4.15, the likelihood ratio chi-square 12.0255 with a P-value
0.0024 < 0.05 meant that the categorical multinomial logistic regression model was
effective here. It could be used to analyze the research question at hand. It also meant there
ZDV D VLJQLILFDQW FRUUHODWLRQ EHWZHHQ VWXGHQWV¶ 1(3 VFRUH DQG VWXGHQWV¶ PHVVDJH
preferences.

Table 4.15 Regression of NEP score and different recycling messages.
Categorical Multinomial Logistic Regression Table
Testing Global Null Hypothesis: BETA = 0
Test

Ȥ

df p

Likelihood ratio

12.0255

2

0.0024

Score

11.9215

2

0.0026

Wald

11.5039

2

0.0032

According to Table 4.16, there was a negative relationship between the dependent
variable and independent variables. Using formula ݈ ൬


భ

൰ ൌ ܾ  ܾଵ ݔ  ߝ to



understand the situation, here ݈ ൬  ൰ ൌ ܾ  ܾଵ ݔ  ߝ , ݅ = 2,3. Compared to ݅ ൌ ʹ
భ

(neutral message DOOWKHHVWLPDWHVRIEDUHQHJDWLYH7KLVPHDQWWKDWWKHKLJKHUVWXGHQWV¶
NEP score, the more likely they prefered a neutral messageሺ݅ ൌ ʹሻ. From Table 4.17¶V
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SDUDPHWHU HVWLPDWHV IRU ȕ WKH DEVROXWH YDOXH RI E LQFreased when ݅ increased, which
VXJJHVWHGWKDWWKHORZHUDVWXGHQW¶V1(3VFRUHWKHPRUHOLNHO\KH or she preferred a guilt
message.

Table 4.17 Likelihood estimates of NEP score and different recycling messages.
Categorical multinomial logistic regression table
Analysis of maximum likelihood estimates
Parameter Message df

Parameter SE B

:DOGȤ

p

estimate
B

1

1

1.5262

0.5529

7.6190

0.0058

B

3

1

1.7869

0.6038

8.7592

0.0031

ȕ

1

1

-0.5362

0.2183

6.0355

0.0140

ȕ

3

1

-0.7960

0.2447

10.5820

0.0011

4.3.3

The Most Effective Communication Media in 6WXGHQWV¶2SLQLRQV

The final element of the communication process the current researcher addressed
was media. The present study investigated to find out the most effective communication
PHGLDLQVWXGHQWV¶RSLQLRQV,WZDVIRXQGWKDWDFFRUGLQJWRVWXGHQWV¶RSLQLRQVDOORIWKHVH
FRPPXQLFDWLRQPHGLDZHUHKHOSIXODQGWKHPRVWKHOSIXORQHVZHUH³clear, informative,
DQGFRQVLVWHQWELQLQIUDVWUXFWXUHDQGELQODEHOV´DQG³promotions such as recycling contests
[and] competitions between departments or colleges.´In this part of the study, six media
common on college campuses were presented to the students, and they were asked to
identify which was most effective for communicating messages about recycling. Students
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UHSRUWHG³FOHDULQIRUPDWLYH, and consistent bin infrastructure and bin labels´ were the most
effective media through which to receive information about recycling. This was followed
E\³SURPRWLRQVVXFKDVUHF\FOLQJFRQWHVWV [and] competitions between departments [and]
colleges.´ )LJXUH 3 displays responses on the effectiveness of six media channels for
promoting recycling on campus. Possible scores ranged from 1 (³Very Ineffective´) to 5
(³Very Effective´); the higher the score, the more effective the media according to
respondents.

Effectiveness of Media for
Posters and flyers around campus, on
bulletin boards, in student mail, etc.
Television ads, radio spots,
billboards
Social Media including Facebook,
email, or text messages
Personal contact from mentors and
building staff to explain programs
Promotions such as recycling
FRQWHVWVFRPSHWLWLRQVEHWZHHQ«
Clear, informative, and consistent bin
infrastructure and bin labels
0

1

2

3

4

5

Figure 4.3 5HVSRQGHQWV¶YLHZVRIWKHHIIHFWLYHQHVVRIPHGLD

To determine if there were significant differences between these responses, a oneway ANOVA was employed. The independent variable here was the possible recycling
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communication channels. There were 6 channels, and accordingly 6 conditions here. The
dependent variable was how effective students thought channels were and possible scores
ranging from 1 (³Very Ineffective´) to 5 (³Very Effective´). It meant the higher the score,
the more effective the media outlet according to the students. According to Table 4.18, Pvalue < 0.0001, there were significant differences between the conditions (N= 349). This
meant that WKHUHZDVDWOHDVWRQHVLJQLILFDQWGLIIHUHQFHDPRQJVWXGHQWV¶FKRLFHVDQGQRW
all choices were equal.

Table 4.18 ANOVA table of effective communication channels.
ANOVA Table
SIMPLE ANOVA TABLE
Source

df

SSE

MSE

F

p

Model

5

416.191500

83.238300 84.57 < .0001

Error

2088 2055.174785

Corrected total

2093 2471.366285

0.984279

It was apparent in Table 4.19 that the P-value for each condition was less than
0.0001, which meant that not all conditions were equal. With the purpose of choosing the
most effective communication channels, the mean score for each condition was checked.
The two most effective communication channels (in descending order) were 6 (with mean
of 4.39541547) (Clear, informative, and consistent bin infrastructure and bin labels), which
was classified by T grouping into A; and 5 (with mean of 4.09742120) (Promotions such
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as recycling contests [and] competitions between departments or colleges), which was
classified by T grouping into B.

Table 4.19 GLM procedure t-test of effective communication channels.
The GLM procedure t-test(LSD) for score
Media

Score

T grouping

MEAN
6. Clear, informative, and consistent bin infrastructure 4.39542

A

and bin labels
5. Promotions such as recycling contests [and] 4.09742

B

competitions between departments or colleges
4. Personal contact from mentors and building staff to 3.64183

C

explain programs
3. Social media including Facebook, email, or text 3.60458

C

messages
2. Television ads, radio spots, billboards

3.31519

D

1. Posters and flyers around campus, on bulletin boards, 3.07450

E

in student mail, etc.
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CHAPTER 5.

DISCUSSION, IMPLICATIONS, LIMITATIONS AND FUTURE

5.1

Discussions and Implication

The present study was designed to provide insight into student recycling behaviors.
The study provided insights into factors that contribute to recycling, including the context
LQ ZKLFK WKH VWXGHQW LV UHF\FOLQJ WKH LPSDFW RI WKH VWXGHQW¶V HQYLURQPHQWDO DWWLWXGH RQ
recycling, and the impacts of barriers to recycling and perceptions of likelihood top recycle.
The study also explored the impact of various elements of communication, including
emotional appeal and media on recycling behavior. The present study aimed at
understanding and enhancing student recycling behaviors. These findings have important
implications for student recycling, which are discussed in this section. To understand
student recycling behaviors, factors contributing to student recycling were addressed. To
know how to enhance student recycling behaviors through communication, effective
communication approaches that encourage students to recycle were examined and
implemented. To better understand the present study and to improve student recycling
behaviors, implications and suggestions are discussed in the following section.

5.1.1

Factors Contributing to Recycling Behavior

%\H[DPLQLQJVWXGHQWV¶SHUFHLYHGOLNHOLKRRGRIUHF\FOLQJLQWKUHHGLIIHUHQWFRQWH[WV
VWXGHQWV¶attitudes of environment, and the barriers they face on campus and on vacation,
we found that, first, context impacts student recycling behaviors. Most students who
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recycled at home also recycled on campus, and students recycled more frequently at home
compared to when on vacation. Second, although attitudes of environment can predict
student recycling behaviors, in the present study, when there were more factors impacting
student recycling behaviors on campus and on vacation, environmental attitude explained
student recycling behaviors to a limited degree. Third, students believed that attitude
barriers and knowledge barriers impacted their recycling behaviors on campus the most,
and that situational barriers impacted their recycling behaviors on vacation the most.
Suggestions were given to increase student recycling behaviors.

5.1.1.1 Context impacts recycling behavior
To understand the impact of context on student recycling behavior, the present
study analyzed the questions from two aspects: whether household recycling behaviors
would affect recycling behaviors on campus and the difference between students¶ recycling
frequencies at home and on vacation.
Results showed that a student who was likely to recycle at home was also likely to
recycle on campus, in the examination of the relationship between student recycling
behaviors at home and on campus. This was interesting because the present finding is
consistent with that of previous literature (Philippsen, 2015). Home is an important
resource for students to receive recycling information (Rainay,1997) and impacts student
recycling habits. Students with recycling habits at home were more likely to recycle on
University campuses. This was important because it meant that since students¶ recycling
habits had already existed, it was more important to provide recycling accessibility, create
a better recycling atmosphere, and increase recycling awareness on campus in order to form
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student recycling habits on campus. A previous study suggested that recycling facilities
such as recycling bins could increase recycling awareness and change VWXGHQWV¶SDVWKDELWV
of not recycling (Comber & Thieme, 2013). Student awareness of recycling on campus can
be aroused by providing more recycling facilities, and doing so can help them form
recycling habits on campus.
The results supported that students were more likely to recycle at home than on
vacation, and the difference between the two frequencies was significant. This finding was
not surprising, as previous studies pointed out there was a gap between pro-environmental
behaviors at home and on vacation (Dolnicar & Leisch, 2008; Dolnicar & Grun, 2009).
Dolnicar and Grun (2009) compared pro-environmental behaviors, including recycling
behaviors, within domestic and vacation contexts. Based on their analysis, people felt
responsible to maintain a particular living environment and were willing to keep their
recycling habit at home. One important reason they did not recycle on vacation was that
there was a lack of available infrastructure to maintain their usual pro-environmental
behaviors (Dolnicar & Grun, 2009). The high student recycling frequency at home and on
campus suggested that students might not get the opportunity to recycle on vacation for the
similar reasons. The present finding was important because it meant that to increase student
recycling behaviors on vacation, providing more accessibility to recycling facilities was
necessary. A previous study gave an example that although an individual and his or her
friends were very positive about recycling at home, the lack of an easily operating recycling
facility led to their failure to recycle (Philippsen, 2015). Students were willing to recycle,
but they did not have the opportunity, due to lack of recycling infrastructure on vacation.
Thus, there should be more recycling facilities and support systems on vacation.
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5.1.1.2 Environmental attitude¶V impact on recycling behavior
To understand the impact of student attitudes of environment on recycling behavior,
questions were asked regarding their environmental attitude and recycling frequency. It
was found that students hold slightly pro-environmental attitudes, and environmental
attitude explained student recycling behaviors on campus and on vacation to a limited
degree. First, according to the results, students received an average NEP score of 2.42. This
score showed that students slightly agree on pro-environmental attitudes. It is interesting
to note that this average score was equal to WKHDYHUDJHOHYHORIVWXGHQWV¶DJUHHPHQWRQ
pro-environmental attitudes. Hawcroft and Milfont (2010) collected studies using the NEP
scale with different numbers of items from 69 studies and 36 countries in the past 30 years.
According to Hawcroft and Milfont¶V (2010) research, scores of 15-item NEP studies from
up to 58 examples ranged between 1.78 and 2.78, while the average score was 2.28. Among
these 15-item NEP studies, 5,947 participants of 33 examples were students. The weighted
average score for them was 2.27 (Hawcroft & Milfont, 2010). This meant that although
2.42 was a score supporting pro-environmental attitudes, compared to other student groups,
our participants were less likely to agree on pro-environmental attitudes.
Second, it was found that pro-environmental attitudes could predict students¶
recycling behaviors on campus and on vacation to a limited degree, though when there was
an impact, students with more pro-environmental attitudes were more likely to recycle on
campus and on vacation. This finding was consistent with previous literature insofar as
there was a relationship between recycling behaviors and attitudes (Tonglet et al., 2004;
Mannetti et al. 2004), in that oQH¶VZLOOLQJQHVVWRSURWHFWWKHHQYLURQPHQWDQGKLV or her
concerns toward it would contribute to recycling. To further corroborate these findings, it
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was stated in previous literature that attitudes were a crucial determinant of behaviors that
protected the environment (Bradley et al.,1999). However, the R-square of both regressions
(regression between NEP score and on-campus recycling behaviors, and regression
between NEP score and on-vacation recycling behaviors) were 0.0713 and 0.0616
respectively, which were not high. This was influential because it meant that although the
NEP score could be used as a predictor of recycling behaviors on campus and on vacation,
it could be used as a predictor on campus and on vacation to explain a very limited portion
of recycling behaviors. In other words, when there were more factors such as contexts and
recycling barriers effecting student recycling behaviors, environmental attitude was not
that important. This meant that there could be factors improving recycling behavior and
overcoming the results that environmental attitude brought about. A previous study found
that ³while all participants in all scenarios showed equally strong willingness to recycle,
the percentage of people who recycled is over 25% higher in the scenario with easily
DFFHVVLEOHUHF\FOLQJIDFLOLWLHVFRPSDUHGWRWKRVHZLWKKDUGO\DFFHVVLEOHIDFLOLWLHV´ =KDQg
et al., 2016). Adding more recycling infrastructures could overcome negative attitudes of
environment. Thus, the present findings implied that improving studentV¶ attitudes of
environment was good but not enough, and that increasing recycling facilities on campus
needed to be done first. Providing recycling facilities and support systems should be the
primary concern before improving individual attitudes of environment (Ittiravivongs,
2012). Students¶ attitudes of environment were not as important as accessibility of
recycling bins. To increase student recycling behaviors on campus and on vacation, the
most essential element is sufficient recycling infrastructure.
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5.1.1.3 Barriers impact recycling behavior
To understand student recycling barriers, students were asked questions about
recycling barriers on campus and on vacation. The present study found significant student
UHF\FOLQJEDUULHUVDFFRUGLQJWRVWXGHQWV¶perspectives.
The recycling barriers on campus perceived to be most important to students were
attitude barriers and knowledge barriers. Attitude barriers included not believing there was
an environmental benefit, viewing recycling as the University¶VMREand not theirs, and not
getting a personal reward or any recognition for their efforts; and knowledge barriers
included not knowing what to put in each container and understanding the basic mechanics
of how the scheme works according to WRAP (2014). 6WXGHQWV¶ top listed barriers (from
more significant to less) on campus thought to most likely reduce recycling behaviors were
as follows: the belief that ³WKH XQLYHUVLW\ VKRXOG EH UHVSRQVLEOH IRU VRUWLQJ UHF\FODEOH
material from trash before sending it to the landfill,´an attitude barrier; the uncertainty of
³ZKLFKW\SHVRIWUDVK[one] should recycle on campus;´ the uncertainty of ³ZKDWWRSXWLQ
the different types of trash containers;´ and the skepticism ³WKDW WUDVK GHSRVLWHG in the
recycling containers on campus is recycled,´the latter three which were knowledge barriers.
Thus, the biggest recycling barriers on campus were attitude barriers and the lack of
knowledge about recycling, or knowledge barriers. Some of these findings were consistent
with previous literature, namely, that attitude barriers were one of the most prevalent
barriers keeping people from recycling (Mutang et al., 2015). However, previous literature
argued that situational barriers such as inconvenience are the most significant barriers
(McCarty & Shrum, 1994; Walkington, 2009; Viscusi et al., 2011). This is important to
note, especially because some of this previous research was conducted on students
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(McCarty & Shrum, 1994; Walkington, 2009). It meant that before the students in the
present study decided to take actions on recycling using recycling facilities and adopting
convenient recycling access, they were stopped by their confusion about what did they
need to do to recycle. The implications of these findings were that it was important to
increase student recycling awareness, that recycling could bring environmental benefits,
and that it was not only tKHXQLYHUVLWLHV¶MREWRUHF\FOH. Moreover, while there need to be
more recycling containers, recycling spaces, reliable collections, and easier access to
recycling sites on campus, students need more education in how to recycle in a practical
way and how recycling schemes worked (WRAP, 2014).
It was found that the most commonly occurring barriers for students on vacation
were situational barriers. Situational barriers were inadequate containers, lack of space,
unreliable collections, and no access to bring sites (WRAP, 2014). In the present study,
they (from more significant to less) were that ³recycling containers are not easy to find
when >WKH\¶UH QHHGHG@ on vacation;´ ³recycling containers are not conveniently located
in . . . vacation destination[s];´³there is normally not an adequate number of recycling
containers [at tourist] destination[s];´DQG³there is normally not an adequate number of
recycling containers at . . . hotel[s] or other accommodation[s].´7KHVHEDUULHUVwere all
situational barriers. The finding was consistent with previous literature (McCarty & Shrum,
1994; Walkington, 2009; Viscusi et al., 2011). Students believed that facility and
infrastructure for recycling behaviors were often inadequate and inconvenient on vacations.
This finding implied that more recycling facilities and supports were needed on vacation.
As discussed previously, Dolnica and Grun (2009) proposed that there were not enough
recycling infrastructures at vacation sites to support people in maintaining their normal
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recycling habits. Students recycling at home got used to using facilities and infrastructures
offered by the community that support recycling. When there were situational barriers on
vacation they were unaccustomed to, their recycling frequency decreased. Therefore, to
increase recycling on vacation, more facilities to support recycling are necessary.

5.1.2 Effective Communications Approaches to Encourage Student Recycling
To know how to enhance student recycling behaviors by using communication
approaches, this present study discovered effective communication approaches thought by
VWXGHQWV WR HQKDQFH WKHLU UHF\FOLQJ EHKDYLRUV $IWHU GHWHFWLQJ VWXGHQWV¶ RSLQLRQV RQ
effective emotional appeals to increase their recycling behaviors, expected effective
messages for students with different attitudes of environment, and the most effective
communication media, there were three findings. First, altruist appeals were thought by
most students to be most effective in increasing their recycling behaviors. Second, attitudes
of environment impacted the expected effectiveness of communication. Students with less
pro-environmental attitudes expected neutral messages to be more effective in enhancing
their recycling behaviors, while students with more pro-environmental attitudes believed
messages with emotional appeals were more effective for them. Third, students believed
³clear, informative, DQGFRQVLVWHQWELQLQIUDVWUXFWXUHDQGELQODEHOV´DQG³promotions such
as recycling contests [and] competitions between departments or collHJHV´ZHUHKHOSIXO
media for increasing increase their recycling behaviors. Suggestions are provided to
increase student recycling behaviors.
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5.1.2.1 Emotional appeals considered by students to be the most effective to increase
recycling behavior
It was found that overall students thought positive messaging was the most effective
emotional appeal for improving recycling, more so than neutral or negative messaging. It
could be inferred that positive messages, such as messages with altruistic appeals, would
influence students to improve their recycling behaviors. At the same time, the number of
students who chose neutral messaging was larger than students who chose guilt messaging.
Although this finding was inconsistent with the literature review conclusion that negative
messages were more effective than positive messages (Cox & Cox, 2001; Leshner et al.,
2010), it was reasonable that students preferred positive appeals over neutral and negative
counterparts because positive message appeal could arouse positive feelings. This finding
was useful because it implied that to improve student recycling behaviors, the University
could use more positively framed messages with altruistic appeals to encourage student
recycling and educate students about how to recycle. Altruistic appeals commonly
HPSKDVL]H KRZ RQH¶V FRQGXFW FRXOG EHQHILW RWKHUV VXFK DSSHDOV FRXOG EH HVSHFLDOO\
persuasive (Reinhart et al., 2007). Using altruistic messages to encourage student recycling
could remind students about how recycling behavior benefits others, and hence arouse
student willingness to recycle actively.

5.1.2.2 The impact of environmental attitude on the effectiveness of communication
To know the impact of environmental attitude on the expected effectiveness of
communication, the present study examined the effective messages promoting recycling
that pro-environmental students came up with. It was found that students with less pro-
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environmental attitudes (higher NEP scores) thought neutral messaging was the most
effective, while students with more pro-environmental attitudes (lower NEP score) thought
messages with emotional appeals were the most effective. These findings could be
explained by the Elaboration Likelihood Model, FRQVLGHULQJ WKDW ³FHQWUDO SURFHVVLQJ
procedures will be activated in order to cope with a rationally oriented message, whereas
peripheral processing procedures are expected to be put into operation for treating
HPRWLRQDOO\RULHQWHGPHVVDJH´ /LHEHUPDQQ )lint-Goor, 1996; Pallak et al., 1983). When
a processing message was given, information in the message went through central
processing procedures, while emotional appeals required peripheral processing procedures.
Students with less pro-environmental attitudes had stronger motivations than others to not
recycle; thus, they refused to give in to the motional attractiveness of the message and
aroused the peripheral processing procedures. Accordingly, they preferred a neutral
message. Students with more pro-environmental attitudes were strongly motivated to
recycle; thus, they gravitated to and preferred the emotional attractiveness of the message
and aroused the peripheral processing procedures. The implication of the present finding
is that universities could use messages ZLWKHPRWLRQDODSSHDOVWRDURXVHVWXGHQWV¶ WKRVH
with less pro-environmental attitudes who refuse to give in to emotional appeals)
awareness and attract them to think more about recycling. As presented in the literature
review, negative emotions were processed more rapidly and earlier, while positive
emotions took more time to process and were elaborated on more thoroughly (Zajonc, 1984;
Lazarus, 1984). For longer lasting results, positive messages are recommended.
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5.1.2.3 The most effective FRPPXQLFDWLRQPHGLDLQVWXGHQWV¶RSLQLRQV
The present study found that the two most distinctively effective communication
channels were (in descending order ³clear, informative, and consistent bin infrastructure
DQGELQODEHOV´DQG³promotions such as recycling contests [and] competitions between
departments or colleges.´7KHWKLUGDQGIRXUWKFRPPXQLFDWLRQPHGLDZHUHFRQVLGHUHGE\
students to be of similar importance, based on the grouping results, and thus were not
discussed here. This finding was interesting because it was similar to the Kaplowitz et al.
(2009) study carried out at Michigan State University. Their study suggested that
promotion and personal contacts UDQNHG ILUVW DQG VHFRQG 7KLV SUHVHQW VWXG\¶V UHVXOWV
ranked informative labels and promotions first and second. The consistency of the findings
suggests that promotion might be the most effective communication channel through which
to encourage undergraduate students to recycle. Participants in the present study preferred
clear and informative recycling labels more than those from Michigan State University.
There are two implications according to the findings. First, clear and informative labels
communicating which types of trash can be recycled in each recycling container should be
placed on campus recycling bins. It was vital to teach students what to recycle and how to
recycle. Second, the University could hold activities such as ³recycling contests and
competitions between departments or colleges´ and ³«WKHFRPSHWLWLRQVZRXOGUHLWHUDWH
the value of individual action and encourage environmentally friendly behavior within the
campus community´ (Wu & Tikasz, 2013). These actions would encourage students to
participate in recycling and increase their recycling awareness.
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5.2

Conclusion

In conclusion, first, by understanding the factors that contribute to student recycling
behaviors, more recycling facilities and accessibility is needed in order to increase student
recycling behaviors on campus and on vacation. Students tended to continue holding their
past attitudes of environment and acting on recycling habits at home after they went to
college (Comber & Thieme, 2013), and they recycled less frequently on vacation. They
would have barriers recycling on campus and on vacation because they had difficulties
knowing how to recycle on campus or they did not have opportunities to recycle because
there were not enough recycling facilities. Thus, recycling information and recycling
facilities are needed on campus and on vacation to foster a recycling atmosphere and to
increase student recycling awareness. If such initiatives were enacted, students with
recycling habits at home would become educated in how to recycle on campus and would
not face the inconvenience of few recycling facilities available; for students without
recycling habits at home, this education and exposure to recycling facilities would arouse
their recycling awareness and help them form recycling habits. Second, to increase student
recycling behaviors, informative, clear recycling signs and labels with positive messages
could be useful. Since students preferred positive messages overall, informative signs with
positive message appeal, such as altruism, could be effective in communicating with
students and arousing their recycling awareness. At the same time, the University could
hold recycling contests and competitions among departments and colleges and use
recycling messages with communication appeals as materials at the same time to attract
students to recycle.
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5.3

Limitations and Future Studies

The present study had three limitations. First, the present study chose a nonexperimental quantitative survey instead of experimental design research. As a
consequence, this study focused on relationships between independents. The researcher
purely acted as an observer and was not able to control the exposures (Colamesta & Pistelli,
2014). This enabled the observation of a phenomenon rather than a cause and effect
relationship. Further studies might investigate the reasons for these cause and effect
relationships. Second, the present study is based on self-reported results. Previous research
has found that a majority of students are inconsistent between their self-reported
environmental attitude and actual behavior (Schahn & Holzer, 1990). It means students
would like to choose higher recycling frequency than they actually do in the reality when
they fill in the questionnaires. Additionally, although students do have pro-environmental
attitudes, they often do not recycle. As for this condition, researchers explain it as students
not believing their individual recycling behaviors could make a difference and thus
refusing to take their responsibility to recycle (Barker et al., 1994). Further studies might
choose to observe students¶ recycling behaviors instead of letting them self-report.
Apart from the practical advice in discussions of implications, the present study had
two theoretical contributions to future studies. First, the present study suggested that taking
action to improve student recycling behaviors such as foster recycling environment and
increase recycling facilities could increase student recycling awareness and thus overcome
the effect that attitudes of environment brought about. Previous literature believed that
attitudes of environment could predict individual recycling behaviors (Chung and Poon,
2001; Largo et al., 2012), but the present study proposed that if there were more factors
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impacting student recycling behaviors, attitudes of environment might not be the most
impactful one. Further study on student recycling behaviors could work to find factors that
are more determinant than attitudes of environment about student recycling. Second, in this
present study, students showed clear preferences for positive messages on increasing
recycling behaviors. Further study could do more research on the usage of positive
messages about student recycling behaviors.
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Appendix A

These questions ask about your general attitude towards the environment.
1. Please indicate your level of agreement with the following questions.
SA

MA

UA

MD

SD

1. We are approaching the limit of the

number of people the earth can support









2. Humans have the right to modify the

natural environment to suit their needs









3. When humans interfere with nature, it

often produces disastrous consequences









4. Human ingenuity will insure that we do

NOT make the earth unlivable









5. Humans are severely abusing the

environment









6. The earth has plenty of natural resources

if we just learn how to develop them









7. Plants and animals have as much right as

humans to exist









8. The balance of nature is strong enough to
cope with the impacts of modern industrial 
nations









9. Despite our special abilities, humans are

still subject to the laws of nature









10. The so-FDOOHG³HFRORJLFDO FULVLV´IDFLQJ

humankind has been greatly exaggerated
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11. The earth is like a spaceship with very

limited room and resources









Humans were meant to rule over the rest of

nature









The balance of nature is very delicate and

easily upset









Humans will eventually learn enough about

how nature works to be able to control it









If things continue on their present course, we
will soon experience a major ecological 
catastrophe









Note: SA=Strongly Agree, MA=Mildly Agree, U=Unsure, MD=Mildly Disagree, and
SD=Strongly Disagree

2. Please indicate how likely you are to recycle in the following situations:

Never

Rarely

Sometimes

Most of the
Always
Time

At home











On campus











On vacation











In the following section, we will ask you questions about recycling.
3. Please indicate your level of agreement with the following statements about recycling
on campus?
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SD

D

SWD

N

SWA

A

SA

There is an adequate
number
of
recycling
containers in buildings on 
campus?













There is an adequate
number
of
recycling
containers on the grounds 
of the campus?













Recycling containers are
easy to find when I need 
them on campus













Recycling containers are
conveniently located on 
campus













It takes a lot of time and

effort to recycle at Purdue













I am normally too busy to
recycle when I am on 
campus













I am not sure which types of
trash I should recycle on 
campus













I am not sure what to put in
the different types of trash 
containers













, GRQ¶W EHOLHYH UHF\FOLQJ
has an impact on the 
environment
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I am skeptical that trash
deposited in the recycling
containers on campus is 
recycled













I believe Purdue should be
responsible for sorting
recyclable material from 
trash before sending it to
the landfill













Note: SD=Strongly Disagree, D=Disagree, SWD=Somewhat Disagree, N=Neutral,
SD=Strongly Disagree, SWA=Somewhat Agree, A=Agree, and SA=Strongly Agree

4. Please indicate your level of agreement with the following statements about recycling
when you are on your vacation?

SD

D

SWD

N

SWA A

SA

There is normally an adequate
number of recycling containers at 
the hotel or other accommodation?













There is normally an adequate
number of recycling containers on

the destination?













Recycling containers are easy to
find when I need them on vacation 













Recycling
containers
conveniently located in
vacation destination

are
my 













It takes a lot of time and effort to

recycle while on vacation
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I am normally too busy to recycle

while on vacation













I am not sure which types of trash
I should recycle when I go on 
vacation













I am not sure what to put in the
different types of trash containers 
when I go on vacation













, GRQ¶W EHOLHYH UHF\FOLQJ KDV DQ
impact on the environment of my 
vacation destination













I am skeptical that trash deposited
in the recycling containers is
recycled
at
my
vacation 
destination













I believe my hotel should be
responsible for sorting recyclable
material from trash before sending 
it to landfill













Note: SD=Strongly Disagree, D=Disagree, SWD=Somewhat Disagree, N=Neutral,
SD=Strongly Disagree, SWA=Somewhat Agree, A=Agree, and SA=Strongly Agree

This question is designed to assist us in understanding what types of messages are most
effective in encouraging recycling behavior. Please read the three messages and answer the
question.
5. Which of the following messages would be most likely to encourage you to recycle on
campus?
 Recycle ± 'RQ¶W OHW WKH SODQHW GRZQ 5HF\FOLQJ LV HDV\ $FURVV FDPSXV DQG LQ RXU
FRPPXQLW\DUHPDQ\FRQYHQLHQWRSSRUWXQLWLHVWRUHF\FOH'RQ¶WIHHOEDGOHWWLQJ\RXU
friends and community down. Not recycling leads to greater waste and higher costs in

114
waste collection and disposal. Stop being part of the problem. Failing to recycle places
SUHVVXUHRQRXUSODQHW¶VHQYLURQPHQW<RXUFKRLFHQRWWRUHF\FOHKDVLPSDFWVQRWRQO\
your future ± but the future of your friends, family and community.
 Recycle and make a difference in the world! Recycling is easy. Across campus and in
our community are many convenient opportunities to recycle. You will feel good
knowing that you are helping save the planet and create a sustainable future for your
friends and family. Be part of the solution! Recycling is the right thing to do. Your
recycling reduces waste and reduces greenhouse gas emissions.
 Recycle Recycling is easy. Across campus and in our community are many convenient
opportunities to recycle. Well-run recycling programs reduces waste, reduces
greenhouse gas emissions and cost less to operate than waste collection, land filling,
and incineration. It improves the environment and creates a sustainable future.

6. How effective do you think the following types of media would be for promoting
recycling on campus?
VI

I

NEI

E

VE

Posters and flyers around campus, on bulletin boards,

in student mail, etc.









Television ads, radio spots, billboards











Social Media including Facebook, email or text

messages.









Personal contact from mentors and building staff to

explain programs.









Promotions such as recycling contents, competitions

between departments or colleges









Clear, informative and consistent bin infrastructure

and bin labels.









Note: VI= Very Ineffective, I=Ineffective, NEI= Neither Effective nor Ineffective,
E=Effective, and VE=Very Effective
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Thank you for your insights on recycling and the environment. The following questions
tell us a little more about you.
7. In which college are you enrolled?














College of Agriculture
College of Education
College of Engineering
College of Health & Human Science
College of Liberal Arts
College of Pharmacy
College of Science
College of Technology
College of Veterinary Medicine
Exploratory Studies
Krannert School of Management
Prefer not to say
Other ____________________

8. What is your current academic standing?








Freshman
Sophomore
Junior
Senior
Master's student
Ph.D. Student
Prefer not to say

9. What is your gender?
 Male
 Female
 Prefer not to say
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10. What is your age?

















17 or younger
18
19
20
21
22
23
24
25
26
27
28
29
30
31 -35
36 or over
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Appendix B

Scenario 1:
This question is designed to help us to choose message with a moderate level of guilt.
Please read each of the following messages and choose which version of the message below
\RXIHHOKDVDPRGHUDWHOHYHORIJXLOW7KHPHVVDJHVKRXOGQRWKDYH³QRJXLOW´DQGLWVKRXOG
not make you feel so guilty that you feel angry or resentful.
 A. Recycle- 'RQ¶WOHWWKHSODQHWGRZQ
Recycling is easy. Across campus and in our community are many convenient
RSSRUWXQLWLHVWRUHF\FOH'RQ¶WOHW\RXUIULHQGVDQGFRPPXQLW\GRZQ1RWUHF\FOLQJ
leads to greater waste and higher costs in trash collection and disposal.
Failing to recycle places pressure on our plDQHW¶V HQYLURQPHQW <RXU FKRLFH QRW WR
recycle has impacts not only your future ±but the future of your friends, family and
community.
 B. Recycle ±'RQ¶WOHWWKHSODQHWGRZQ
Recycling is easy. Across campus and in our community are many convenient
opportuQLWLHVWRUHF\FOH'RQ¶WIHHOEDGOHWWLQJ\RXUIULHQGVDQGFRPPXQLW\GRZQ1RW
recycling leads to greater waste and higher costs in waste collection and disposal.
6WRS EHLQJ SDUW RI WKH SUREOHP )DLOLQJ WR UHF\FOH SODFHV SUHVVXUH RQ RXU SODQHW¶V
environment. Your choice not to recycle has impacts not only your future ± but the
future of your friends, family and community.
 C. Recycle ±'RQ¶WOHWWKHSODQHWGRZQ
Recycle is easy. Across campus and in our community are many convenient
opportunities to recycle. 'RQ¶WIHHOWKHEXUGHQRI\RXUIULHQGVDQGFRPPXQLW\GRZQ
Not recycling leads greater waste and higher costs in waste collection and disposal.
Stop being selfish and think about the environment. Failing to recycle places pressure
RQ RXU SODQHW¶V HQYLURQPHnt. You have a duty and your choice not to recycle has
impacts on your future ±and the future of your friends, family and community.

Scenario 2:
This question is designed to help us choose a message with a moderate level of altruism.
Please read the three messages and choose which version of the message below you feel
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has a moderate level of altruism. Altruism is described as the quality of unselfish concern
for the welfare of others.
 A. Recycle and make a difference in the world!
Recycling is easy. Across campus and in our community are many convenient
opportunities to recycle. When you recycle you are helping save the planet and create
a sustainable future for your friends and family.
Recycling is the right thing to do. Your recycling reduces waste and reduces
greenhouse gas emissions.
 B. Recycle and make a difference in the world!
Recycling is easy. Across camps and in our community are many convenient
opportunities to recycle. You will feel good knowing that you are helping save the
planet and create a sustainable future for your friends and family.
Be part of the solution! Recycling is the right thing to do. Your recycling reduces waste
and reduces greenhouse gas emissions.
 C. Recycle and make a difference in the world.
Recycling is easy. Across campus and in our community are many convenient
opportunities to recycle. You will feel great knowing that you help with contribute
significantly saving the planet and creating a more sustainable future for your friends
and family. They will appreciate your assistance.
Our planet needs your help! Recycling is the right thing to do. Your recycling reduces
waste and reduces green house gas emissions.

A few questions about you:
What is your current academic standing?
 Freshman
 Sophomore
 Junior
 Senior
 0DVWHU¶VVWXGHQW
 PhD. Student

What is your gender?
 Male
 Female

What is your age?
 20 or Below
 Between 21 and 25
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 Between 26 and 30
 Between 31 and 35
 Greater than 35

